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THE TREATMENT OF TRAUMATIC PARAPLEGIA 


Phere can be no doubt that the patient with a spinal injury has a much better chance 
now than he has ever had in the past. In the old days it was too often the case that, unless 
there were sufficient resources to provide special and constant nursing, bedsores and urmary 
infection were mevitable and often fatal. If these early hazards were overcome, the patient 
spent the rest of his life as a total invalid at home or in some kind of hospital for incurables 
a pathetic burden to himself, lis family and the community. Nowadays improved hospital 
facilities and nursing save many lives in the acute stage, and rehabilitation subsequently 
makes it possible for many of these patients to lead fairly active, useful and happy lives 
In this development, the special centres for paraplegics have played a notable part, not only 
in the cases which they deal with themselves but also in setting a standard for others, and 


in showing what can be done If there were enough such centres, the immediate mortality 


could be reduced to neghgible proportions and rehabilitation would be more generally 
effective than it is now 
But the facet is that there are not enough special centres, in this country or America 


and most patients will still have to be dealt with in general and orthopaedic hospitals 


Despite the growing toll of the road and of industrial accidents, spinal injuries are not so 
common that any one person outside a special centre can become expert in their management 
Consequently, reports from these centres continue to be valuable 

In this number of the Journal Holdsworth and Hardy report: sixty-eight cases of a 
particular kind of injury, fractures in the thoraco-lumbar region with paraplegia These 


injuries, often involving both the spinal cord and the roots of the cauda equina, present 


peculiar problems of neurological interest. As with other kinds of vertebral fractures and 
dislocations, the immediate problem is the vertebral injury; some fractures in the thoraco 
lumbar region are unstable, and for these Holdsworth and Hardy recommend early plating 
of the spinous processes above and below the lesion to restore stability This seems to be an 
easy, safe and effective procedure, and it means that the patient can be moved about from 
the time of the operation. Early and frequent changes of posture are probably the most 
important factors in the prevention of pressure sores and there is much to be said for any 
procedure that will make prolonged immobilisation of the patient unnecessary. Tt 1s also 
likely that this kind of internal fixation will prevent progressive angulation or other deformitics 
when the upright posture and weight bearing are resumed 

Apart from the vertebral injury, the funetional result is usually determined by the 
extent of the damage to the spinal cord and the roots of the cauda equina. The cord injury 
is greatest at the moment of the vertebral trauma and is for the most part irreparable. But 
the lumbar roots of the cauda equina, lying alongside the lower end of the cord, may escape 
serious injury, or, if they do not, some recovery is possible. Thus in the most favourabl 
cases the patient may be left with only a defect in the sacral segments, the lumbar innervation 
being largely preserved This is of great value in walking because enough hip and kne« 


movements may remain to save the patient from having to swing his lower limbs lifelessly on 
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crutches; there is therefore a great effect on the patient’s morale. If there is total paralysis 
of the lower limbs, many patients prefer to become expert in the use of a wheel chair rather 
than to struggle to walk with the aid of appliances, and the choice must usually rest with 
the patient 

Ihe loss of the sacral segments of the cord means loss of voluntary control of the bladder 
and bowel, but modern methods of treatment have considerably reduced the consequent 
dangers and inconveniences. The important immediate problem is the prevention of infection, 
and this means avoiding over-distension of the bladder from the outset. The long-term aim 
is the establishment of automatic emptying, and this is effective and of value to the patient 
only if the bladder has a reasonable volume that is, if it has been prevented from shrinking 
These ends can usually be achieved by continuous urethral drainage, with intermittent 
distension and suction drainage. Many prefer some form of tidal drainage apparatus but even 
in its simplest form it is apt to be a worry to those who are only called upon to use it 
once or twice a year. Holdsworth and Hardy have found that in their cases it has been 
sufficient to drain the bladder by an indwelling urethral catheter, to prevent shrinkage by 
intermittent irrigation and to avoid stagnation by suction. If infection does oceur, modern 
chemotherapy and antibiotics are usually effective 

Despite the advances that have been made, a spinal injury remains a very serious and 
often tragic matter. Our efforts are directed to salving what remains of physique and morale 
and to restoring the patient to some kind of useful activity. So grave is the problem that 
the question of operation for the spinal cord lesion arises sooner or later. Such operations 
are usually unavailing: the spinal cord lesion is inflicted at the moment of the injury, and, 
as it is usually a gross contusion or laceration, no surgical procedure is likely to help. A case 
may be made for removing foreign bodies, missiles and fragments of bone from the vertebral 
canal, but very rarely does such removal benefit the spinal cord. If lumbar puncture reveals 
a manometric block, the question of operation may have special ditheulties. In most cases 
the block is due to oedema or haemorrhage of the cord, gross lesions which operation 1s 
unlikely to help, and Holdsworth and Hardy say that they have never seen any good come 
from it. There are, however, occasional cases of a block due to an extrathecal haematoma 
or extrusion of an intervertebral disc, removal of which might provide something of a 
decompression and be of potential benefit. Such cases can be detected only by an exploration, 
and most surgeons would find it difficult to deny the patient who has a block the slight chance, 
very slight though it is, of rehef by operation. In the absence of a manometric block, there 
is really nothing to be said for operation, and the patient can be spared a useless procedure. 

J. B. PENNYBACKER 


OSTEOARTHRITIS 

Controversy no longer rages, as in the earlier decades of this century, over the distinction 
between osteoarthritis and rheumatoid arthritis, or, as in still earlier years, over the relation 
of both these diseases with the then fashionable gout. Osteoarthritis is now known to be a 
local disorder of individual diarthrodial joints. It is independent of infection and of systemic 
disease in general, and is brought about by abnormal mechanical conditions in conjunction 
with senescence, trauma or other degrading change in articular hyaline cartilage. As many 
recent careful studies have shown, the morbid anatomical features of osteoarthritis are the 
projection to a pathological extent of the alterations in joint structure commonly and indeed 
almost universally associated with advancing age. Such age changes, and also osteoarthritis, 
are common and become severe in joints much subject to mechanical stress, weight bearing 
or large movement. Influences that aggravate osteoarthritis are common enough; the most 
usual are local joint injury or disease, especially where articular cartilage has suffered, and 
deformities that throw abnormal stresses upon a joint. Fischer* truly wrote that “ the 


A. (1933): Rheumatismus und Grenzgebiete, Berlin: Springer 
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inciting conditions of the disease must be sought separately for each diseased joint,” for the 
general or systemic influences in osteoarthritis, like acromegaly and possibly other less well 
defined endocrine disturbances, are either rare or seemingly unimportant 

Although age changes and osteoarthritis affect some other joints with greater frequency 
and equal severity, the hip joint is the seat of the most disabling and therefore the most 
chnically important form of the disease to which man is subject. It is thus seareely surprising 
that earlier generations of morbid anatomists dissected a number of affected hip joints and 
published good accounts of their gross findings. One old account which is most interesting 
to read to-day is by Dr Rk. Adams* of Dublin. The following extracts from Adams's description 
show how astute an observer he was and how true a conception of pathogenesis he was able 
to formulate from the careful dissection of a few fresh specimens and the use of his unaided 
eye. “The fibrous capsule of the joint is greatly thickened The cartilage is removed 
from the bottom of the acetabulum and upper surface of the head of the femur Phe 


shortened neck of the femur was entirely surrounded by a number of red villous-looking 


productions of the synovial membrane... This mechanical removal of the cartilage and 


exposure of the interior of the cells of the bone and substitution for the cartilage of a dense 
inanimate enamel The effects of friction . The form of the head of the bone becomes 
changed Besides the effects of physical causes, a very active vital process is going on in 
the interior of the bones Phe exuberant growth of bone... A very active condition of the 
minute arteries exists externally, giving birth to those exostotic deposits ...”’ Adams it was 
who had earlier coined the phrase morbus coxae senilis, but, because the disease may occur 
“so early as at the age of thirty or forty” and is “the same disease precisely as described as 
affecting other articulations,’ he here substitutes the name chronic rheumatic arthritis of 
the hip joint. The name matters little, but it is on the whole satisfactory to see that to-day 
Garrod’st designation osteoarthritis is fairly universally accepted. It avoids the too general 
term “ rheumatic ’ and is an eseape from the conflict between the both equally correct though 
incompletely descriptive terms hypertrophie arthritis and degenerative arthritis 

Three papers published in this number of the Journal are concerned with different 
aspects of the pathological anatomy of osteoarthritic hip joints. Most of the gross features 
of the disease upon which these papers comment were already known to the morbid anatomists 
of over a hundred years ago, but this in no way detracts from the importance of the new work 
Modern researches in morphological pathology tend to be concerned not so much with the 
discovery of new basic facts as with their more detailed analysis by the use of new technical 
methods, and with interpreting them relation to pathogenesis, symptomatology ot 
treatment. The value of a new technical approach is well illustrated in the contribution by 
Harrison, Schajowicz and Trueta. Landells’s paper on the bone eysts and Lloyd-Roberts’s 
paper on the capsular changes in osteoarthritis present new ideas regarding the pathogeni 
mechanism underlying the particular features of the disease with which each deals. All of 
these articles carry important implications in the freld of clinical practice 

The bone evsts of osteoarthritis, discussed by Landells and described also in the papel 
by Harrison, Schajowiez and Trueta, did not attract much attention until their frequeney 
came to be shown by radiography. Both the present papers show that these cysts are common 
in femoral heads removed at operation for clinically severe osteoarthritis. They are smoothly 
rounded or pyriform in outline and form just below the articular surface, and they usually 
show a stoma communicating with the general articular cavity. Landells concludes that the 
cysts arise from the intrusion of synovial fluid under pressure into the bone near the joint 
surface and that they represent a direct result of injury after cartilage degeneration rather 
than a primary degeneration within the bone. Subsequent vital reactions in the bone may, 

Apams, (1886-18389): Ja Cyclopaedia of Anatomy and Physiology, Vol. i, 798 802. Edited by R. B 

Podd. London: Longman, Brown, Green, Longmans, & Roberts 


+ GGARROD, Sir A. | PSou reatise on Kheumatism and Rheumatoid Arthritis. London: C. Griffin & Co 
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of course. lead to variations in the gross and microscopical characters of the contents and 
environs of the eysts. Although it is certainly not to be concluded that all radiographically 


revealed “cysts”’ are of similar origin, Landells’s explanation of the bone cysts of 
osteoarthritis deserves most careful attention, because, in times past, grossly erroneous 
interpretations, ranging from ischaemic necrosis to protozoal abscesses, have been made 
Llovd-Roberts’s study of the capsular changes in osteoarthritis of the hip, apart from its 
important clinical implications, shows that the synovial membrane often contains fragments 


of bone and cartilage derived from the breaking-up of the articular surfaces, and he believes 


that this debris provokes the low grade proliferative synovitis and subsequent cicatrisation 


which are well recognised features of the chronic disease. He supports his behef with certain 


experimental observations 
Many aspects of the pathology of osteoarthritis are covered by Harrison, Schajowicz and 
Prueta, who begin by a careful and most rewarding consideration of the anatomy of the hip 


joint. Like almost all modern writers on the subject, they agree that osteoarthritis begins m 


attrition of articular cartilage, but rather unexpectedly tind that cartilage changes on the 
femoral head appear first in non-pressure areas and that the cartilage which carries most 
weight and which overlies the pressure system of bone trabeculae survives best, at least 
until the more advanced stages of the disease 

Phe finding is not perhaps so revolutionary as it may at first seem, but we cl arly tend 
to speak too glibly of pressure and friction and wear and tear as causes of osteoarthritis 
without sufficiently considering the nutritive influence of movement on the health of cartilage 
Nothing is said. however, about the excursion of movement of those parts of the femoral 
head whose cartilage does disintegrate early; and cartilage erosions are also common 1n 
sites for example, on the patella and in the acromio-clavicular joint where range and 
frequency of movement may be more important than pressure. As for the t rminal finger 


joints, osteoarthritis there has never been satisfactorily by simple mechanical 


considerations. The present study of the hip joint ts of the greatest interest and pomts to 
the desirability of reviewing the mechanical conditions operating in other joints, both those 
prone to osteoarthritis and those relatively immune 

Amongst other important results included in this Oxford study are those relating to 
osteophytes. Here the vascular injection technique has been of special value. Perhaps the 
conclusion that “the osteophyte is the result of an attempt to revitalise degenerating 
cartilage’ is a rather vague generalisation, carrying, moreover, a teleological unplication 
\ more precise definition of at least one important form of osteophyte, based on. these 
authors’ findings, would be that the osteophyte results from advancing vascularisation and 
ossification of cartilage at points where the normal stability of the « hondro-osseous Junction 
has been lost through the degeneration of the cartilage. The authors themselves show that 
extra-osseous blood vessels and the process of membranous ossification participate im the 
erowth of some of the marginal osteophytes, although endochondral ossification of damaged 
or degenerating hyaline cartilage is very important. ‘ What 1s so damaging in osteoarthritis,’ 
they write. seems to be not the degeneration of the cartilage but the vigorous and persistent 
attempt at repa ’ There are many other interesting and provocative observations 1n 
this paper 

Phese three papers show not only that detailed observations can still be made in morbid 
anatomy, but that conventional interpretations of pathological phenomena must from: timc 
to time be submitted to critical review DovuGLas H. CoLLins 


TRAVELLING FELLOWS IN ORTHOPAEDIC SURGERY 


Phe attention of fellows, members, and associates of the British Orthopaedic Association ts 
drawn to the election of Travelling Fellows in Orthopaedic Surgery, 1954, which is noted in the 
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In orthopaedic surgery there are in general only two non-operative treatments, rest and 
movement. And although it would seem an easy matter in any particular case to decide 
which was the more appropriate treatment, In practice it is often hard to make a choice 
Phe claims of rest have been advocated in the past by such master surgeons as H. O. Thomas 
and John Hilton, and in our own day the weighty influence of Sir Reginald Watson- Jones 
has been added. As a matter of fact Hilton was not so much an advocate of rest as of 
non-interference, But to H. O. Thomas rest was a positive treatment; it was something that 
had to be imposed. He beheved and preached that rest had magical properties. Neither of 
these two very great men pointed out the harmful effects of rest. That prolonged rest can be 
harmful has lately been impressed upon us by the damage shown to be done to the knec 
joint during the treatment of a tuberculous hip 

In making a choice between rest and movement we are largely biased by tradition 
For example, | was taught that in infantile paralysis the paralysed muscles must be relaxed 
continuously.“ Never for one moment, mght or day, shall the splint be removed.’ That 
was the commandment. And this would still be orthodox teaching had it not been for Sister 
KkKenny. Naturally, Sister Kenny was an unqualified person, for the training of a doctor ts 
such that it is not easy for him to break with tradition. [ quote this example to show that 
even our most cherished convictions may be delusions. And just as prolonged uninterrupted 
splintage has largely been abandoned in the treatment of infantile paralysis, so may we 
reasonably hope that it will be in the treatment of injuries — and for the same reason, namely 
on account of the harm it does 

I make no apology for questioning orthodoxy. If orthodox views are correct they will 


prevail against any opposition; if they are false the sooner they are discarded the better 


Phe proposition Tam putting forward is that movement is often better treatment than 

rest 
INFLAMMATION AND REPAIR 

It is universally held that inflammation should be treated by rest 1 would agree 
provided that the term inflammation is interpreted correctly In spite of what many 
pathologists say, for the clinician the terms repair and inflammation are not synonymous 
When the body is attacked by a harmful agent it reacts by pouring out from its blood vessels 
fluid, cells and antibodies of various sorts. This initial reaction may properly be called 
inflammation, But there follows a second reaction. The body, having repelled the invader, 
sets about making good the damage that has been done. It removes dead cells and foreign 
debris of all kinds, and in the space created by this wholesale removal it lays down repair 
tissue The first reaction inflammation should rightly be treated by rest, namely the 
cessation of function and immobilisation; but the second reaction — repair should, | maintain, 
be treated by activity, namely the resumption of function and movement 

Phat rest as a method of treatment should in the course of time be replaced by activity 
is not a revolutionary idea. We all of us treat a septic finger by rest in the early phase and 
in the later phase strive hard to regain movement. The ditheulty is to know when to make 
the change. It is easy in theory to formulate a rule about when to use rest and when movement 
Rest holds the fleld so long as the cause of the inflammation is still acting and the patient 


has not as vet developed a specific defence against it. In the case of a bacterial invasion rest 
Robert Jones Lecture 1952 
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should be maintained until the patient has acquired an immunity. In the case of injury rest 
is never indicated because the cause of the inflammation has disappeared before the patient 
is even seen by the doctor. The doctor may have to apply a splint to hold torn structures in 
position, but the injury as such does not call for rest. Indeed, as I] hope to show later on, rest 
is often harmful in that it creates adhesions between parts that ought normally to move 
freely on one another 

Inflammation and repair are not mutually exclusive. Active inflammation may still be 
going on in one area when in a neighbouring area repair has taken its place. Nor can one say 
at any one moment that inflammation has ceased and repair has begun, Consequently it Is 
difficult clinically to determine when to switch from one treatment to the other. One must 
be guided by common sense, bearing in mind that inflammation ceases when the harmful 
agent ceases to harm, and that directly inflammation has ceased activity should replace rest 
as the basis for treatment 

Even if we allow that only active inflammation demands rest, we are still in difficulties, 
because it is not always easy to know whether the condition present is an inflammation or not 
For example, in Paget's disease of bone, where normal bone is replaced by bone of a patternless 
structure, no one nowadays would claim that the pathological process concerned was an 
inflammation. We are in similar difficulties over a disease like ankylosing spondylitis where 
the pathology seems to be a metaplasia of the capsule rather than an inflammation 


CHRONIC ARTHRITIS 
At no time ts it more difficult to assess the relative merits of rest and movement than 
when dealing with chronic arthritis. To make our discussion easier let us divide cases of 
chronic arthritis into three groups: those due to a specific organism, like the tubercle bacillus ; 


those due to degeneration such as the osteoarthritic joints; and the remainder, which for 


present convemence we may call infective arthritis with the proviso that many may not be 


caused by either bacteria or a virus 

About the local treatment of a tuberculous arthritis there is little to say except to deplore 
its shortcomings. In the acute phase we have nothing to offer except recumbency and 
immobilisation. In the chronic phase, depending on whether there is or is not a likelihood. of 
regaining a useful range of movement, treatment consists either of movement without weight 
bearing, or of weight bearing without movement Future generations will regard with 
astonishment the complacency with which we condemn a child to spend five years of its life 
on its back on a frame under the delusion that we are treating a disease. They will view us 
as we view the Spanish Inquisitors, and they will condemn, not our cruelty, but our stupidity 
| should like to draw attention again to the harm we frequently do to other joints while we 
are treating one joint for tuberculous arthritis. I need not call to mind the wobbly, deformed 
knee associated with shortening of the leg so often seen in a patient who has been treated 
for tuberculosis of the hip joint 

When we come to osteoarthritis the decision whether to rest or to move the joint becomes 
easier if one has, as I have, clear-cut ideas on the pathology of the disease. [I do not claim 
that my ideas on the pathology are necessarily correct; but they do give an indication of 
when and why to rest the joint. Osteoarthritis pathologically has two main features. First, 
the nourishment of the articular cartilage is faulty; in consequence the cartilage fibrillates, 
and where it is exposed to greatest pressure it is worn away. This aspect of the disease is 
immaterial to our present discussion. The second pathological feature is that the capsule 
shrinks so that the range of movement diminishes. The loss of movement is not of much 
consequence unless the patient habitually uses the extremes of movement. One often sees a 
man whose elbow will not extend beyond 160 degrees. The man is often unconscious of his 
loss because he does not ordinarily use the last twenty degrees of extension. As my colleague, 
Mr Furlong, picturesquely puts it, you only need full extension of the elbow for putting your 


THE JOURNAL OF BONE AND JOINT SURGERY 


‘ 
$ 


REST AND MOVEMENT 523 


arm upadrain pipe. By contrast, at the knee, full or almost full extension is required whenever 
one stands. The consequence is that osteoarthritis of the elbow is élinieally rare, whereas 
osteoarthritis of the knee is clinically common. One may see a man with osteoarthritis of 
the elbow on account of a loose body but not otherwise 

When a person is trying all the time to move a joint beyond the range allowed by the 
capsule, the capsule is subjected to constant stretching. The symptoms of osteoarthritis are 
in the main caused by the reaction of the capsule to this repeated stretching. A patient with 
an osteoarthritic hip complains of pain after use and stiffness after rest. Nothing benetits 
such a joint more than a period of rest during which the capsule is reheved for a while from 
being stretched. The rest need not be absolute; often recumbeney by itself imposes sutticient 
restriction of movement 

Krom the point of view of treatment patients with osteoarthritis may be divided into 
three classes: those who are at work, those who are reasonably comfortable provided they 
do not work and those who have disabling pain even if they do no work. Patients in the third 
group have sufficient disability to warrant operation, Patients in the second group, not being 
at work, can be treated by recumbency. Patients in the first group cannot be sent to bed, for 
that would take them off work. Instead they are allowed to go on working, but the range of 
movement at the painful joint is restricted to its painless range that is, to a range that does 
not pull on the shrunken capsule. The rocker shoe for a hallux rigidus is an example of this 
principle of treatment, and in osteoarthritis of the hip raising the shoe on the affected side 
acts in the same way, by abolishing the need for abduction 

3ut one may ask: Is it not possible to restore the capsule of the joint to its former length 
by, for example, stretching the joint forcibly under an anaesthetic?) A priort, the ligament is 
more likely to react to force by tearing than by stretching, and this is what happens in practice, 
I do not beheve that “ bone-setting ’’ benetits an osteoarthritic joint But rest certainly does 

By far the most interesting patients are those suffering from what we have agreed to 
call infective arthritis; the disease is chronic; it smoulders on for years and occasionally 
flares like a volcano. IT believe that prolonged immobilisation in this disease is harmful 
Phe patient should be encouraged to move his diseased joints in spite of pain and discomfort. 
This raises the question whether pain is an indication for rest, as John Hilton would have us 
believe. All physicians with experience of rheumatoid arthritis know that splinting a joint 
in this disease leads to stiffness. Even in the worst cases of rheumatoid arthritis the patient 
retains the power of opposing the index to the thumb. Because this movement is essential 
to everyday existence the patient never for a day ceases to move these two digits. There ts 
no need for him to move the outer three fingers with the result that they stiffen and ankylose 
This retention of the most valuable part of finger movements, because being valuable they 
are the last to be given up, shows I think that movement is more an advantage than a 
disadvantage in the treatment of chronic arthritis. 

But even if one allows that an infective arthritis should only be rested until the patient 
has acquired some sort of immunity, one must agree that at times the pain is so great that 
the patient will not move the joint. Under these circumstances the muscles immobilise the 
joint, but unfortunately they do not immobilise the joint in the best position. And the doctor 
is forced to apply a splint not in order to immobilise the joint but in order to hold it in the 
best position for function, What is the best position for function ? In a weight-bearing joint 
there is do doubt that this is the position of minimal effort. This term needs defining. The 
amount of energy spent by the muscles in holding the erect position is small because all the 
muscles have to do is to balance the joints so that body-weight passes directly down through 
the centres of the joints. The muscles then act like the stay-wires of a wireless mast. The 


position in which weight passes directly down through the centre of a joint is conveniently 


called the position of minimal effort. This position varies with different joints. In the hip 
it is full extension with slight abduction, the position the hip naturally takes up when a person 
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stands on one leg. One can easily convince oneself by palpating the gluteus maximus that 
the antigravity muscles are not in vigorous action when a person is standing. Likewise, if a 
person is struc k unexpectedly on the back of the knee when standing his knee collapses, 
showing that the quadriceps was not hard in action 

If a joint cannot be put into the position of minimal effort the muscles expend a vast 
amount of energy holding the erect position. So that, however much the range of movement 
of a joint dwindles, the position of minimal effort must be maintained or if lost must be 
regained. Fixed flexion of the knee is common with chronic arthritis, and the position of 
minimal effort — full extension can and must be regained by a forcible manipulation under 
anaesthesia. The manipulation ruptures the hgament at the back of the knee. Lest a violent 
reaction follow which oddly enough rarely happens — the knee after the manipulation is held 
in full extension by a plaster back-splint which includes the foot. Next morning the bandages 
are removed and the patient is encouraged to bend the knee. It is surprising how much the 
patient is able to flex the knee considering the brutal exertions of the surgeon of the day 
before After being exercised the knee is again bandaged into the plaster back-splint 
Phe exercises are repeated several times a day and in the intervals the patient is encouraged 
to lift the leg off the bed, the knee being held straight by the plaster, As the quadriceps 
gains in strength the plaster is left off for longer and longer periods in the day until finally 
when the patient can hold the knee fully extended against resistance the splint is discarded. 

I would have you note two things. First, that by this line of treatment a severe injury 
is inflicted on the knee joint and that injury is treated immediately by activity: and second, 
that even in the important task of maintaining the position of minimal effort splintage should 
only be intermittent. [submit that there is no place for continuous splintage in the treatment 
of infective arthritis except perhaps for joints where ankylosis causes little disability, such as 


the wrist joint 


SOFT-PART INJURIES 

When a person has, as he thinks, sprained a joint he may have sustained one of three 
soft-part injuries. He may have torn a muscle, he may have sprained a joint or he may have 
stramed a jot. In as much as treatment and prognosis of these three injuries are different 
it behoves us to make an accurate diagnosis. 

After a tear of muscle, movement remains painful for a time and the patient is grateful 
Hf the joint is splinted. Splintage after this injury does no harm provided that the muscle is 
not allowed to remain idle. Tf the muscle does remain idle the repair tissue binds together 
the unharmed muscle fibres so that when they are called upon again to contract pain is felt 
on account of adhesions. Thus, in the common injury of the calf, so pleasantly but inaccurately 
called a ruptured plantaris, it is permissible to splint the ankle by a bandage or by strapping 
so as to make walking easier, but at the same time the calf muscles should be treated with 
faradism 

The second injury to consider is a sprain, There is considerable misunderstanding about 
how a hgament works. Its apparent task is to restrict movement at a joint. But the inherent 
strength of a ligament is small. It does its work by proxy and it makes use of the muscles for 
the purpose. When a jomt is moved by an external force the ligaments are put on the stretch. 
As soon as a ligament is put on the stretch the overlying muscle is reflexly stimulated to 
activity. It contracts and resists the force, and the underlying ligament escapes harm. Thus 
in the ordinary way muscles protect ligaments. They may however fail in their duty. First, 
the muscles may be caught off their guard, as happens when one is walking on uneven ground 
in the dark and twists an ankle; and second, the force may be too great either in time or in 
intensity for the muscles to support, as happens when one stands for long after an illness 
in bed. Under these circumstances the ligaments lose their protection and then they have 


themselves to oppose the force; and this they have not the strength to do. If the force is 
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sudden the ligament tears macroscopically. We call this injury a sprain. If the foree is 
moderate but prolonged the ligament tears microscopically. We call this injury a strain 

Phere are in existence muscles to prevent a joint from bemg moved beyond a certain 
range in all directions in which a joint normally moves, but there are no muscles to prevent 
movement In a direction in which the joint does not normally move. There are therefore 
two kinds of sprain. One caused by excessive movement in a normal direction, and the other 
caused by movement in an abnormal direction. A sprained ankle (which should of course 
be called a sprain of the subtalar joint since it is caused by excessive inversion of the foot 
isan example of the first kind of sprain, and an injury of a finger joint an example of the 
second kind of sprain 

After a sprain of the subtalar joint active movements may be allowed at once, for there 
are muscles available that will reflexly come into action if the Higament is threatened. No 
harmful force can fall on the ligament while it is repairing 

With a sprain of an interphalangeal joint there are no muscles to prevent a lateral 


hinge the force probably responsible for the injury and movement in this direction must 


hic. | 


Garter splintage for sprained interphalangeal joint 


be prevented while the hgament is undergoing repair. This 1s most easily done by binding 


the injured finger to its neighbour by means of a miniature garter (Fig. 1). This affords the 
necessary protection and at the same time allows both fingers to flex and extend fully. This 
ustrates well the principle of treatment of this kind of sprain, namely the prevention of 
abnormal movement without restriction of normal movement 

When a ligament has been torn the joint should not be immobilised if it can be avoided 
For consider what happens after the injury. The torn ends of the ligaments are bathed in 
fluid which has exuded from the capillanes. The exudate clots, the clot becomes organised 
and finally turns into scar which binds together everything in the neighbourhood. [f th 
joint has been kept still while this is happening movements are afterwards impeded by painful 
adhesions, which have to be stretched or broken before painless movement is restored. The 
general practitioner is well aware of the patient who complains bitterly of a painful foot 
after a sprain, The patient haunts his surgery for weeks until finally in despair he goes to a 
bone-setter who cures him by restoring movements that would never have been lost had the 
foot not been immobilised 

The third soft-part injury to consider is a strain. A ligament tears microscopically 


that is, it is strained when a force greater than its muscles can withstand is exerted on the 
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joint for some time. The indications for treatment are clear: to withdraw the force until 
the ligament has recovered and in the meanwhile to strengthen the muscles so that in future 
they will be strong enough to sustain the force. Since the force is usually body-weight, 
withdrawing the force implies recumbency 

Thus it comes about that a sprain is treated by movement, and a strain by recumbency. 


DISLOCATIONS 
A dislocation is but one stage further than a sprain, ana should, | think, be treated in 


the same way But whereas many surgeons are willing to allow early movements after a 


sprain, most are in favour of splinting a joint after a dislocation. They argue that rest lessens 


the risk of complications. Complications after a sprain are few, but after a dislocation three 
that might be influenced by early movements are common: aseptic necrosis, recurrent 
displacement and myositis ossificans 

Aseptic necrosis is seen most often at the hip joint. It is a deceitful process because it 
does not reveal itself immediately. There is nothing to tell that the blood supply to the femoral 
head has been impaired until a radiograph taken several months later shows increased density 
of the head. This stage is likely to be missed because the patient has apparently recovered 
and has been discharged and probably lost sight of. Over the next year or two the head of 
the femur gradually deforms as a result of the softening unavoidably associated with the 
removal and replacement of the dead bone The patient then presents himself again 
complaning of pain, 

It is difficult to see how immobilising a joint after a dislocation can avert aseptic necrosis, 
for the damage to the arterial supply is surely done at the time of the accident. Avoidance 
of weight bearing prolonged over several years might prevent deformation of the head, but 
no patient can afford so long a period of invalidism. Aseptic necrosis is uncommon except 
at the hip and no one knows what influence immediate treatment has, or what are the relative 
merits of plaster fixation, recumbency and early weight bearing. My own plan is to keep 
the patient in bed until he has regained muscular control over the joint and can raise the leg 
off the bed with the knee straight and rotate it in mid air. He is then got up on two sticks 
and the sticks are discarded as soon as he can stand on the affected leg without exhibiting 
a Trendelenburg pelvic tilt 

The second complication — recurrent displacement — happens after two injuries: anterior 
dislocation of the shoulder and inversion-subluxation of the ankle. A dislocation of the 
shoulder recurs, it is supposed, because the glenoid rim, on account of its poor blood supply, 
has difhculty in reattaching itself to the bone of the scapula. It is reasonable therefore to 
hold the torn structures in apposition for a time by keeping the arm adducted and medially 
rotated. Whether this does in fact reduce the incidence of recurrence is not known Also, 
it is debatable whether it is right to impose a longer period of disability on every patient in 
order to save a few from a recurrence of their dislocation. For there seems no doubt that 
splinting does prolong convalescence. If movements are unrestricted and encouraged from 
the start a patient with an uncomplicated dislocation of the shoulder is using his arm naturally 
again within a week. The figures of De Marlaix are instructive. He found that if the shoulder 
was not immobilised at all after a dislocation the patient recovered on an average in eighteen 
days; if the joint was immobilised for one week recovery took fifty-two days; if for two 
weeks 121 days; and if for three weeks 300 days. 

The other dislocation hable to recurrence is inversion-subluxation of the ankle This is 
often confused with a sprain of the subtalar joint, and I doubt whether it is possible to 
distinguish them clinically. One can of course distinguish them by radiographing the foot in 
forced inversion, but after an injury that is only possible under anaesthesia. In Figures 


2 and 3 both feet have been fully inverted. In Figure 2 movement has taken place at the 
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subtalar joint, and if the movement continued the patient would suffer a sprain of the subtalar 
joint; in Figure 8 movement has taken place at the ankle. This happens repeatedly, and the 
patient complains that his ankle is constantly going over in spite of all his efforts by muscular 
action to prevent it 

Sprain of the subtalar joint is common, but recurrence is rare; so it is hardly worth while 
submitting every patient to a radiographic examination under anaesthesia in order to find 
the occasional case of inversion-subluxation. Moreover it is doubtful whether an inversion 
subluxation of the ankle can be prevented from recurring by immobilisation, however 
prolonged. It is better, I think, to treat all first sprains of the ankle region with early 
movements, Patients who complain of repeatedly turning over their ankles are probably 
suffering from inversion-subluxation, and the diagnosis can be confirmed by radiographing 


the foot in foreed inversion during a quiet period. The subluxation can be cured by an 


Radiographs of both feet in forced inversion, In Figure 2 the movement has taken place 
at the subtalar joint, but in Figure 3 it has occurred at the ankle joint 
operation at which a peroneal tendon is threaded through the talus. This effectively prevents 
the talus from tilting in the mortise, and the patient is off work no longer than he would have 
been after the original accident if the foot had then been immobilised in plaster 
The third complication myositis ossificans occasionally follows a dislocation. The 
etiology is not known. There is no evidence to show that myositis ossificans is made worse by 


active exercises. I stress the word active. Characteristically, myositis ossificans is accompanied 


by spasm of the muscles controlling the joint. Let it be granted that forced movements, and I 


would include in this category movements masquerading as passive, may do harm, but such 
movement as the spasm allows probably does no harm. I do not believe that the advice of 
Sir Robert Jones that in cases of myositis ossificans the joint must be rigidly splinted need 
be followed. Such movement as the patient permits himself to make is harmless 


FRACTURES OF THE SHAFT 
There is a wide divergence of opinion on the principles that should govern the treatment 
of a fracture of the shaft. We are told on very good authority that the fundamental treatment 
of a fracture is prolonged uninterrupted immobilisation. This fits in with the patient's idea 
of things, for he believes that every fracture needs “ setting "’ and after that “ splinting.” 
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It is not my purpose 1n this paper to discuss the necessity or otherwise of setting a fracture 
What I am concerned with here is the advisability of splintage 


It is not generally realised that a splint is used for two entirely different purposes 


More 


It may 
to obtain union by bone 


commonly it is used to preserve alignment, as in a fracture of the shaft of the femur 


also be needed and my contention is that the need rarely arises 


Fracture of humerus before treatment 


Radiograph sixteen months later N 


splintage 
sling. Active shoulder 


was used except that provided by 
| | 
and elbow exerct 


ses were encouraged trom the beginnin 


All structures in the body when divided tend to join. The uniting bond is usually fibrous 
Phis is because the repair tissue is under tension; it is being pulled apart all the time, When 


the repair tissue is compressed the uniting bond becomes bony In fractures of the shaft 
there are muscles attached to both fragments capable of compressing the bone ends against 
one another, so that union will be by bone even in the absence of splintage 
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Figure 4 shows the radiograph of a fracture of the uppermost fourth of the humerus 
Phe displacement is seen better in the lateral view. The fracture was not reduced. The patient 
Was treated with his arm in a sling, and no other splint was used. Active movements of all 
joints of the arm including those of the shoulder were encouraged from the start. Figure 5 is 
the radiograph sixteen months later. At that time he had normal function of the shouldet 
A possible criticism is that IL have chosen as an example a fracture that is known not to give 
any trouble over union, So T have included another: a transverse fracture of the shaft of 
the humerus (Fig. 6) —a fracture of ill-repute which often does not join by bone. Th patient 
Was treated in the same way. The arm was supported ina sling and no other splint was used 
Movements at the shoulder were not encouraged to start with, for they would have caused 
the fracture to hinge. But when joints distal to the shoulder are moved all the museles 
overlying the fracture are simultaneously in action, and they compress rather than hinge 


the site of the fracture. It was safe therefore to allow movements of the fingers. wrist. fore arm 


Fic. 8 
a sling without other splintage 
ouraved trom the beginning ure 6 
Pwo and a half weeks later 
months atter myury 


and elbow. Figure 7 shows the state of union two and a half weeks after the Injury, and 


Figure 8S his final radiograph three months after the accident 


CY Was 
len months after the accident, soon after he had started 


\ further example is that of a fractured femur. The femur was plated, and the | 
encased in a long plaster Spica 


weight bearing, he suddenly felt a pain in his thigh and was unable to put his foot on the 


ground. The radiograph shown in Figure 9 was taken at that time. I 


gave him an anaesthetic 
and forcibly straightened the | 


g, put on a eylinder of plaster to maintain alignment and got 
him up walking 


Figure 10 shows the degree of union after ten weeks when th plaster was 
discarded, and all treatment ceased 


Figure Il was taken at a routine follow up one year 


later. It shows that union has gone on to consolidation. These pictures to me tell a story 


The story they tell me is that when the bone was rigidly immobilised by a plate and the 
muscles put out of action by a long spica plaster the amount of callus was small, but as soon 
as the plate had broken and the fractured ends could be compressed by muscle action and 
by weight bearing, the fracture promptly united 


NOVEMBER 1953 


« 
. 
4 
6 
Fractured shaft of humeru 
movements were et 
Initial radio raph igure 7 
Phree 
5 
vo. 


G. PERKINS 


It is not my purpose im this paper to discuss the necessity or otherwise of setting a fracture 
What [ am concerned with here is the advisability of splintage 


It is not generally realised that a splint is used for two entirely different 


purposes More 
commonly it is used to preserve alignment, as ina fracture of the shaft of the femur 


It may 
also be needed—— and my contention is that the need rarely arises 


to obtain union by bone 


Kia. 4 


f humerus before treatment 


Radios months later No splintage 
should 


was used except that 
der and elbow exercise 


provided b 
s were encouraged from the 


beginnin 


All structures in the body when divided tend to join, The uniting bond is usually fibrous. 
his is because the repair tissue is under tension; it is being pulled apart all the time. When 


the repair tissue 1s compressed the uniting bond becomes bony 


In fractures of the shaft 
there are muscles attached to both fragments capable of compressing the bone ends against 


one another, so that union will be by bone even in the absence of splintage 
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Figure 4 shows the radiograph of a fracture of the uppermost fourth of the humerus 
Phe displacement is seen better in the lateral view. The fracture was not reduced. The patient 
Was treated with his arm in a sling, and no other splint was used. Active movements of all 
joints of the arm including those of the shoulder were encouraged from the start. Figure 3 is 
the radiograph sixteen months later. At that time he had normal function of the shoulder 
A possible criticism is that | have chosen as an example a fracture that is known not to give 
any trouble over union. So T have included another: a transverse fracture of the shaft of 
the humerus (Fig. 6) a tracture of ill-repute which often does not join by bons Phe patient 
Was treated in the same way. The arm was supported in a sling and no other splint was used 
Movements at the shoulder were not encouraged to start with, for they would have caused 
the fracture to hinge But when joints distal to the shoulder are moved all the muscles 
overlying the fracture are simultaneously in action, and they compress rather than hing: 


the site of the fracture It was safe therefore to allow movements of the fingers, wrist, forearm 


treated by a sling without other 


mraved from the beginrin 


Pwo and a halt weeks later igure 


Three months after ingury 


and elbow. Figure 7 shows the state of union two and a half weeks after the injury, and 
Figure 8 his final radiograph three months after the accident 

A further example is that of a fractured femur. The femur was plated, and the leg was 
encased in a long plaster spiea Fen months after the accident, soon after he had started 
weight bearing, he suddenly felt a pam in his thigh and was unable to put his foot on the 
ground. The radiograph shown in Figure 9 was taken at that time I gave him an anaesthetic 
and forcibly straightened the leg. put on a cylinder of plaster to maintain alignment and got 
him up walking. Figure 10 shows the degree of union after ten weeks when the plaster was 
discarded, and all treatment ceased Figure Il was taken at a routine follow up one year 
later. [It shows that union has gone on to consolidation Phese pictures to me tell a story 
rhe story they tell me is that when the bone was ngidly immobilised by a plate and the 
muscles put out of action by a long spica plaster the amount of callus was small. but as soon 
as the plate had broken and the fractured ends could be compressed by muscle action and 
by weight bearing, the fracture promptly united 
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These illustrations show that rigid immobilisation is not, at any rate in every Case, 
essential for bony union, But I go further, for [ maintain that splintage is only essential 
for bony union when there are no muscles attached to the fragments capable of impacting 
the bone ends. When we come to consider which these fractures are, we find that they are 
only three: fractures of the carpal scaphoid, transcervical fracture of the neck of the femur, 
and a fracture of the medial malleolus. Splintage may be needed to hold the fragments in 
alignment, but that is beside the point 

feaching that splintage is not always essential is dangerous for a student up for an 
examination because there are fractures that must be splinted in order to obtain union by 
bone. Whenever there are no muscles attached to the fragments capable of impacting the 
bone ends sheering and hinging stresses at the fracture line must be prevented by splintage 
leaching the reverse, that every fracture requires rigid immobilisation, may not be as dangerous 
for the student but it is equally harmful for the patient, for under a splint muscles lose their 


bic. 10 hia. 11 
Figure 9 Fracture of femur ten months after plating: the plate has broken 
and the fracture is ununited. Walking was encouraged in a plaster evlinder 


Figure 10-—-Condition ten weeks later when the plaster was discarded 
Figure year later 


extensibility and joints seize up, and under favourable circumstances it is weeks before free 
movement returns, and in less favourable cases full movement may never be regained. The 
patient with the fractured femur illustrated in Figures 9 to TL never got back more than 
about 15 degrees of movement at his knee. Be it noted that this loss was caused by treatment 

So important is movement that one is tempted nowadays, with the risk of sepsis almost 
eliminated by antibiotics, to use an internal splint to preserve alignment in order to allow 
early movement. This principle is well illustrated in fractures of the tibia and fibula where 
it is sometimes possible by plating the tibia to dispense altogether with an external splint 
Phe radiograph shown in Figure 12 was taken immediately after the plating of a tibia 
Figure 13 shows the range of ankle movement three weeks from the accident. The patient 
returned to his former work as a labourer three months after the accident. In this case, as 
always, encouraging activity of the muscles overlying the fracture hastened repair. Note 
that the internal splint was used, not to immobilise the fragments, but to allow the joints 
to move freely from the beginning of treatment 
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Fic. 12 Fic. 13 
Fractured tibia, plated to permit early joint movements 
Kange of movement three weeks after the injury 


Reduction not attempted and no 


ire of severa! 


e used. Norma tion 
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FRACTURES THAT CANNOT BE REDUCED 


Splints are used for two purposes. Rarely, they are needed to prevent hinging and 


sheering stresses at the site of the fracture, so that the uniting bond shall be bony and not 


fibrous. More commonly, they are used to hold the bone ends in good position — that is, to 


maintain reduction once it has been obtained 


What if reduction cannot be obtained 2. When a fracture cannot be reduced it is futile 


apart from being harmful) to enclose the limb in plaster when the sole object of the plaster 


is to hold reduction. If any patient with a Bennett's fracture taken at random and wearing 


a plaster splint with a wire gallows and elastic tractions were radiographed Lam willing to 


wager that in nine cases out of ten the radiograph would show that the fracture was not 


reduced. It is clearly absurd to impede movement by a splint that 1s serving no use ful purpose 


| submit that when there is no displacement, and when reduction cannot be obtained ot 


maintained, the fracture is better not splinted. Figure 14 is the radiograph of a foot showing 


fractures of four metatarsals. Displacement was slight, so reduction was not attempted 


No splint was used. The patient was got up and taught to walk Phe bones were able to look 


after themselves and while they were uniting stiffmess of the toe and tarsal joints was avoided 


by active use of the foot. Had this patient been treated in plaster I beheve it would have 


been months before he was at work again manhandling heavy loads of paper. Figure 15 1s 


another example. Reduction was not attempted and no splint was used. A wound of the 


skin was sewn up and before that was healed the patient was up walking. He returned to 


his work as a sailor in six weeks believing that he had a normal foot. Perhaps he had 


FRACTURES INVOLVING JOINTS 


Fractures involving joints present problems distinet from those of a fracture of the shaft 


The joint may be injured in several ways, each one calling for its own treatment 


First, a fracture of the shaft may extend into the joint without causing any displacement 


Involvement of the joint in this 


type of fracture is of no moment 


Phe fracture ts treated as a fracture 


of the shaft and the yomt injury ts 


disregarded. This injury is caused 


by a vertical force ascending the 


shaft, and the usual history ts a 


fall from a height, the patient 


landing on his feet. Often there 1s 


a fracture of the caleaneum on the 


same or the opposite side (Mig. 16 


Phe interesting thing about. the 


fracture is that the patient can 


be got up weight bearing straight 


away: for, a fracture that 1s not 


displaced by an initial force 


composed ot body weight plus 


momentum will not be displaced 


by body-weight alone 


In the second variety of 


intra-articular fracture there 1s 


separation and = displacement ot 
Fic. 16 part of the articular surface One 


Vertical fracture involving the articular surface of the tibia of two things ma\ happen to the 
immediate weight bearing can be begun. There is a fracture of the 


calcaneum on the opposite side fragment. It may be depressed 
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below the level of the articular platform; in this case if the fragment is not replaced 
the overall bearing surtace is reduced. Or it may project above the level of the articular 
platform; in this case if the fragment is not replaced the opposing articular surfaces becom 
MCOnNLTUOUS 
A de pre ssed fragment is ditheult to elevate to Its propel level except at open operation 
and almost impossible to retain position without internal fixation This is common 
knowledge. What is not so well recognised is that 
unless reduction is exact it might just as well not 
have been attempted Figure 17 1s the lateral 
view of a lateral-rotation Pott’s fracture: it shows 
a large posterior tibial fragment which has been 
screwed to the back of the shaft of the tibia 
Unfortunately reduction is not) complete and no 
benetit has been derived from. that part of thi 
operation ; for the fragment is still below the level of 
the articular surface and can take no part in the 
transmission of weight 
This Is unusual in that the separated 
fragment is large. Tf it were not replaced, a third 
or more of the bearing surface would be lost. It 
was therefore reasonable to attempt reduction, But 
as a rule the fragment is small, and the remaining 
Intact part of the bearing surface is sufficient. to 
transmit weight. So that, considering how ditticult 
itis to do, itis hardly worth while attempting to 
reduce a depressed fragment unless it is very large 
If reduction is not to be attempted splintage is of 
course superfluous and active movements. 
started at once 
\ depressed fragment has not any natural 
iInchnation to return to its bed. But in the case of 
an elevated fragment, aif) the joint is to 
move, the opposing articular surfaces will press the 
fragment back into position and mould the articular surface to conform to its own 
shape Here is a clear indication for early movement. But there is another ason why 
this type of intra-articular fracture should be treated with early movement. Tf the joint ts 


immobilised the damaged capsule, infiltrated as it must be with repair tissue, will shorten 


unless it is kept at full length while the repair tissue is being converted into sear. | would 
} 


submit that an intra-articular fracture of this sort should be treated by early movements 
and not by rest, in order, first, to flatten any bony exerescences projecting from the articular 
surface and secondly, to prevent loss of movement at the Jot 

Three common injuries illustrate this principle of treatment: the fracture 
condyle of the tibia the bumper fracture; the T-shaped fracture at the lower end of 
humerus into the elbow joint; and the T-shaped fracture of the lower end of the tibia into 
the ankle 

In the bumper fracture the lateral part of the articular surface is smashed. The fractured 
portion may be displaced laterally, it may be depressed, or it may be comminuted. No matter 
which of these has happened treatment is the same. Traction is apphed to the leg and active 
movements of the knee are started on the day after the accident Skeletal traction is more 
comfortable than skin traction, because it can be applied low down in the tibia, far away 


from the site of injury. It has the additional advantage that it does not Impede movement 
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movement 
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Figure IS illustrates a typical bumper fracture ina woman of sixty-two. The radiograph 


eighteen months later showed some genu valgum. The genu valgum is permanent but this 
deformity does not cause any disability and the cosmetic effect can be disregarded in paticrts 
of this age. Figure 19 shows the range of movement obtamed by this patient. T have never 
seen results so good as these after the more orthodox method of treatment, namely 
immobilisation in plaster 

Figure 20 shows a T-shaped fracture of the lower end of the humerus. In this patient 
the wrist was slung to the neck, and no other splintage was used. Active movements of thr 


elbow were started at once Gravity and movement were relied upon to reduce the 


tracture of ipitulum 


tment was by open reduction followed 


Vimmediate active movements. Figure 23 


Range of movement after three weeks 


displacements. Figure 21 shows the range of movement she regained. Textension ts far from 
full, but luckily at the elbow more is not required. This is not a good result, but | do not 
think any other treatment would have given a better 

In the third vanety of intra-articular fracture the whole or almost the whole of the 
articular surface breaks away from the shaft, and there is nothing, neither ligament nor 
muscle, attached to the fragment. Such a fracture is by no means uncommon at the elbow 
the so-called fractured capitulum (hig. 22). The fragment is displaced forwards and upwards 
It can be replaced by digital pressure under direct vision after the joint has been opened 
The problem is what to do after the fragment has been replaced I] believe that active 
movements of the elbow should be allowed at once. Repeated movement causes the humeral 
fragment to settle into its correct position vis-d-v77s the ulna so that when it has becom 
reattached to the shaft the opposing articular surfaces of the humerus and ulna fit one another 
Figure 23 shows the range of movement at the end of three weeks. Movement gradually 
Increases 

Phe fourth and last vanety of intra-articular fracture is that in which a fracture ts 
associated with a subluxation or a dislocation of a nearby joint. Figure 24 shows an unusual 
fracture of this kind. It was treated as though it were a bumper fracture, Traction was applied 
to the leg and active movements of the knee were begun immediately Figure 25 1s the 
radiograph five months later. Figure 26 shows treatment in progress. The use of narrow 
fracture boards enables half the mattress to be let down so that the patient Can Cxereise 
the knee 
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Most Pott’s fractures fall into this group 


fracture 
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We are here dealing with a dual injury a 
of a bone and a subluxation of a joint. Of the two injuries the more important is 


Fic. 24 
dislocation of the knee Treatment was by traction and immediate 
Figure 25— Condition tive months later 


yure 24 Fracture 
movements 


hic. 26 
Phe use of narrow fracture boards enables half the mattress to be let down 


Treatment in progress 
so that the patient can exercise the knee 


Indeed, it is the only one that need be treated because if the talus 1s in 
In every Pott’s 


the subluxation 
position the fracture or fractures are automatically in good alignment 
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fracture we need to know, not the alignment of the fractures, but whether the talus ts out of 
position, Figure 27 shows a lateral-rotation Pott’s fracture with displacement of the talus 


Phe displacement is not great but it must be reduced because in its present position the talus 


loes not fit the articular surface of the tibia. This being a lateral-rotation fracture, the talus 


slips back into position when the foot is medially rotated (Fig. 28). Hf the talus has had to be 


replaced, it must be held in position. This is usually done by an external splint, and the leg 


Fic. 28 
he ankle with slight but important displacement 


after reduction by medial rotation 


bia. 80 


he ankle with displacemes 
Stabilisation of e fr ointernal tixation of the 


enable rly acti movements to be begun 


is encased in plaster from the toes to just below the knee. In order to hold the talus in position 
it has been necessary to immobilise the ankle, although immobilisation is not necessary for 
the repair of the bone. Tf it were possible to hold the talus back in position and still allow 
movement at the ankle, that would be preferable. Luckily there is a method of doing this 
\natomically the talus is firmly attached to the medial malleolus by a ligament. Hf, therefore, 
the medial malleolus is fixed to the shaft of the tibia with a screw the talus is automatically 
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anchored. Figure 20 shows an ordinary lateral-rotation Pott's fracture with a lateral shift 
and a lateral tilt. The medial malleolus was screwed to the shaft and the talus went back 
in position (Fig. 30). External splintage was disp nsed with 

Phe method has even greater merit in the abduction type of Pott’s fracture (Fig. 31 


which in the ordinary way has to be splinted for a long time if secondary malunion is to be 


avoided. In this patient, as in the last, the rae dial malleolus was screwed to the shaft of the 


tibia. No external splintage was employed. The radiograph shown in Figure 32 was taken 
six weeks after the injury, when the patient was about to return to work 

| would draw your attention to the purpose for which internal fixation has been used 
in these fractures. It was used in order to dispense with external splintage so that movement 
could be started at once. The disabilitv after a fracture rarely is the fault of the bone. It is 


nearly always related to loss of movement, and this loss of movement is caused by 


Fic. $2 


bigure $1 Abduction fracture of the ankle with displacement of talus. Figure 32 


Condition six weeks after injury Good function had been restored by active 


movements from the beginning 


immobilisation. The earlier the joints are moved after a fracture, the quicker a man returns 
to work and the less his ultimate disability. The doctor who treats a fracture should all the 
time be asking himself: How much stiffness will this patient be left with ¢ 


FRACTURES OF THE PELVIS 

It is high time that the bogy of the fractured pelvis was laid to rest. A fractured pelvis 
is a serious injury by reason of its two complications: paralytic ileus and rupture of the 
urethra. But, gua fracture, the injury is trivial. Splintage ts rarely required and early weight 
bearing is well tolerated. Figure 33 shows a disruption of the pelvic ring. There is a fracture 
through the ischium on one side and through the pubis on the other. In the treatment of 
this patient the teaching of John Hilton was disregarded; although he had pain he was not 
treated by rest. Figure 34 shows the patient standing on the worse side three weeks atter 
the injury. He also had a crush fracture of a vertebral body; Figure 35 shows him bending 
and touching his toes three weeks after the injury. Incidentally he had a dislocation of thie 
elbow with a comminuted fracture of the head of the radius. He has not vet, as may be seen 


in Figure 35, quite recove red full extension of his elbow 
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Fic: 33 


hium on one side and the 
rush tracture of the lumbar spine an 


head of the right radius 


Fractured pelvis involving the isc pubis on the other karly weig 
permitted. The patient also sustaimed « d commiuinute 
} 


Fic 


fon the worse side three weeks after 


owing range of spinal tlexion three weeks after th 


CONCLUSION 


nt asa method of treatment. It is too much 


I have tried to stimulate interest in movem«e 
to expect that T shall have won over to my way of thinking doctors who are addicts of rest 


I shall be content if they will occasionally ask: “ Is my splint really necessary 
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EARLY TREATMENT OF PARAPLEGIA FROM 
FRACTURES OF THE THORACO-LUMBAR SPINE 


F. W. HotpswortH and ALAN Harpy, SHEFFIELD, ENGLAND 


Phis paper concerns only the immediate treatment of paraplegia from fracture 
dislocations of the spine at the thoraco-lumbar level. It is based on experience gained in the 
treatment of sixty-cight patients of whom forty-seven were treated by us from the beginning 
and twenty-one were admitted to the paraplegic centre several weeks or months after injury 
From this experience we have reached certain conclusions about the immediate treatment 
of thoraco-lumbar injuries, developing as evidence accumulated, so that some patients seen 
in earlier years were not treated as they would be now. In this series there are so many varied 
factors that we have made no attempt to present our observations statistically 

Most paraplegic patients die as a result of large bed sores and urmary tract infection, 
many of them as the result of inefficient treatment. Moreover, bad initial treatment results 
in a host of other complications such as gross angulation of the spine, stiffness of Joints, 
contractures and deformities, which seriously delay or even prevent late rehabilitation 
Early treatment must be designed to prevent these complications, to assist the establishment 


of compensatory mechanisms, and to promote every possible recovery of nerve function 


ANATOMY OF THE SPINAL CORD AND NERVE ROOTS 


In this study, the relationship of the vertebral column to the spinal cord and nerve 
roots at the thoracolumbar level is fundamental (Fig. 1). The tip of the spinal cord les 
opposite the lower border of the first lumbar vertebra Opposite the junction of the twelfth 
thoracic and first Jambar vertebrae lie the first and second sacral segments of the cord; while 
all the lumbar cord segments are situated at a higher level, probably extending as high as the 
ninth thoracic vertebra. Thus all the lumbar roots arise from the cord above the thoraco 
lumbar junction, at which level they lie side by side with the upper sacral segments of the 
cord. Thus at the thoraco-lumbar junction there are two types of nerve tissue supplying the 
lower trunk and legs, namely the cord which is very susceptible to injury and incapable ot 
regeneration, and the lumbar nerve roots which are more tolerant of injury and in certain 
circumstances may be capable of regeneration 

In most patients in this series the injury was severe enough to cause irre’ overable damage 
to the spinal cord but insutficient to cause irreparable damage to the nerve roots at that 
level, so that neurological examination of many patients showed that at least some lumbar 
roots had escaped injury. This finding has been confirmed at operation, by post-mortem 
examination, and by subsequent histological section of the cord and nerve roots. We refer 
to it as root escape 
Classification of thoraco-lumbar nerve injuries Nerve injuries at the thoraco-lumbar junction 
may therefore be divided into three main groups: 1) complete division of the sacral cord and 
all lumbar roots; 2) complete division of the sacral cord with escape of nerve roots on one ot 
both sides; 3) ine omplete division of the sacral cord with escape of nerve roots 
Effects of cord section Uf the spinal cord is divided at the first sacral segment or immediately 


above it, there will be complete loss of voluntary power and loss of sensation in all parts 


supphed by the sacral segments, together with isolated reflex activity of these segments as 


indicated by reflex bladder and bowel action, presence of the bulbo-cavernosus and anal skin 


reflexes, and sometimes of extensor plantar responses. Full reflex activity is not established 
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until some weeks after injury but, in many cases, the bulbo-cavernosus and anal skin retlexes 
return within a few hours and this, together with complete paralysis and anaesthesia of the 
sacral segmental supply, indicates transection of the cord 

of lumbar root escape Vhe lumbar roots control flexion and adduction of the 
hips and extension of the knees; taey contribute to the control of extension and abduction 
of the hips, flexion of the knees, and dorsiflexion of the foot; and they are responsible for 
much of the sensation cf the leg (Figs. | and 2). Division of the roots causes loss of these 
movements and of this sensation. Thus, the clinical picture of complete cord and root 
division at the thoraco-lumbar junction is that of complete paralysis and anaesthesia below 


the L.} segment, together with the return of isolated sacral reflexes but not of the lumbar 


oot escape On ¢ sic Is shown by the presence of reasonably good tle Non and 


SEGMENT] MOVEMENTS REFLEXES 
ond ROOT! IP KNEE ANKLE\ 
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vertebrae. te 
sacral segments and all 
rd and all the lumbar roots and is ther 
| movements and retlexes 1s also 
acral dermatome 


adduction movement of the hips with weak extension and abduction movement, good 
extension and weak flexion of the knees, and weak dorsiflexion of the ankles, but with no 
plantar flexion of the foot or movement of the toes. Cutaneous sensation to pinpri k and 
cotton weol are present in the lumbar dermatomes, and the knee jerks are present 

Many variations of this clinical picture may oceur, depending on the number of nerve 
roots that have es aped damage and on the degree of injury to the spinal cord; but it cannot 
be emphasised too strongly that im injuries at this level the presence of voluntary activity 
in the lumbar segments is evidence not of an incomplete cord lesion but of root escape. Only 
the presence of voluntary activity in the sacral segments is evidence of an incomplete cord 
lesion 

Of the sixty-eight patients in this series with paraplegia sustained at the thoraco-lumbat 
level, thirty-three had complete cord and root lesions, and thirty-five had cord lesions with 
root escape on one oF both sides. Of the thirty: tive patients with root escape, twenty hac 
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complete physiological isolation of the saeral cord with som bilateral root escape, seven 


had similar cord injury with unilateral root escape, and eight had incomplete cord damage 


with comple te root esc apne 
Phe function of the lumbar roots is of the very greatest importance. Without the 


provided by lumbar roots, the balance and stability of the lower limbs and trunk are 


Phe mechanism of the thoraco-lumbar tracture and fracture-dislocation. Figure 3 Thiet 
toy 


are expended on the body, producing a stable crush tractur 


remain intact and the torces 
The hgaments rupture and with flexion 


is little deformity of the spinal canal. Figure 4 
a pure dislocation is produced. Figure 5—— Torsional violence with rupture of the lhgam 
fracture of the articular processes produces rotation and the typical slice fracture of the 


fracture-dislocation 1s unstable 


impaired and walking in caliper splints is far from easy. With such function there ts much 
is greatly increased. If the lumbar nerve roots are 


full-length calipers Even the esca] of one or 


better muscle control, and mobility 
undamaged many patients do not require 


two roots on either side can determine the possibility of the patient taking steps by using 
It is therefore essential 


the hip flexors imstead of merely swinging the legs by pelvic tilting 
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e made to correlate the neurological level with the 


that a careful neurological examination | 
fracture level and thus to differentiate between cord and root injury, for even with imitial 
complete paraplegia it is our experience that whereas the cord never recovers the roots 
sometimes do 

Mechanics of injury to the vertebral column Fracture-dislocations of the spine with 


severe cord and root damage are sustained only as the result of considerable violence; and 


vet many patients with complete paraplegia have shown only slight vertebral displacement 
Whereas others, with gross shift, have shown no neurological damage. This was puzzling until 
it was realised that displacements seen on radiographic examination were not necessarily an 
accurate indication of the actual displacement at the time of injury 

Classification Clinieal examination, surgical exploration, and examination of post-mortem 


specimens showed that fractures and fracture-dislocations of the spine at this level could 


kia. 6 
Porsional fracture-dislocation between T.12 and L..1}) In the antero-posterior view fracture 
t 1 tarticular proce >of lo land the lateral shift of the articular and spinous processe 
r.i2ares vn. In the lateral view the typical “ slice fracture is Shown. The torsional 
iture of the inpury is illustrated by the dislocation of the right twelfth rb 


he divided into stable and unstable types. Instability of the spine after fracture depends 
upon the degree of damage to the posterior ligaments and articular processes (Figs. 3 to 5 
If the posterior ligaments remained intact they acted as a fulerum: the violence was expended 
upon the vertebral body and a compression fracture resulted (Fig. 3). These fractures were 


stable and impacted, and further violence, unless it was greater than the original force, could 


not displace the fragments more The displacement was essentially one of angulation; the 
spinal canal was not seriously deformed and paraplegia was rare; and when paraplegia 
occurred the cord lesion was often incomplete and the lumbar roots escaped injury. In this 
series of cases there were only two examples of such fractures, and both patients had incomplet 
lesions of the cord with complete root escape It is theoretically possible in such fracture 

for a fragment of the vertebral body to be driven back into the spinal canal with severe 


damage to the cord —but we have not seen such a case. Furthermore, if the posterior ligament 
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are ruptured as a re sult of flexion strain the vertebrae may separate behind without tracture 
of the body and an uncomplicated dislocation with locked articular facets 1s then sustained, 
the displacement being limited by interlocking of the articular processes — a stable injury in 
which paraplegia Is uncommon but avain there was no such injurv in this particular series 
of patients 
Porsional violence with rupture of the posterior ligaments and fracture of one oT both 

articular processes allows the upper vert bra to swing round upon the lower, taking with it 
the intervertebral disc and a“ slice ’’ of the lower vertebra (Fig. 5). This fracture-dislocation 
is unstable; the displacement can be reduced quite easily by laying the patient on his back 
Consequently radiographs taken with the patient supine, or mM the lateral position with the 
shoulders and pelvis held in line, often show little displacement whereas if the original 
torsional strain is reproduced gros displacement can be demonstrated. This has been ontirmed 
on many occasions at Operation In this type ot fracture dislocation lateral shitt of thre 
spinous processes with fracture of the articular processes can be seen in the antero-posterlor 
radiographs and the typieal © slice fracture of the body is seen in the lateral projection 
Fie. 6). A further important indication of instability is the presence of a palpable gap between 
the affected spinous processes from rupture of the supraspinous and interspinous ligaments 
his torsional dislocation is the most common cause of paraplegia at this level, the cord being 
crushed between the lamina above and the vert bral body below 

Lumbar puncture Lumbar puncture has not proved to be of assistance m diagnosis. Complet 
obstruction to the flow of cerebrospinal fluid has been found in both complete and incomplet 
cord injuries, Whereas a free flow has been observed in several cases of complete lesions of 
the cord Papping the theeal space shows thi presence or absence of obstruction to the flow 
of cerebro-spinal fluid but gives no information as to the presence or absence of spin i) cord 
compression, or of the nature of the block whether extra dural or intra-dural, from blood 
clot or bone displacement, o1 simply trom oedema of the cord. Lumbar puncture records no 
more than the anatomical state during the resting phase of an injury when neurological 
damave has already been sustained It is true that demonstration of intrathecal block by 
lumber puncture provides vet another indication for exploration when it is associated with 
progression of abnormal ne urological signs, but this occurred in only one case out OF Sixty 


civht and in this case laminectomy proved useless In seven patients a complet: spinal 
block disclosed within a few hours of the myury had disappeared by the end of the second 


month without manipulation or operation 


TREATMEN!I 


Management of the vertebral injury Treatment of the vertebral injury should be 
designed to prevent the complications of paraplegia by making nursing cas\ It should 
restore and maintain alignment of the spine in preparation for future weight bearing, and it 


should free the cord and particularly the nerve roots from compression, placm them ina 
position of safety so that there will be no impairment of such spontaneous recovery as may 
occul Phus the deformity should be reduced if it is severe, or fit encroaches upon. thi 


neural canal 


Restoration of alignment can be achi ved by manipulation or by open operation Phi 
f the bone damage 


safety of manipulative methods de pends upon accurat foreknowledge 
to the whole vertebra but despite careful radiographic examination of our sixty eight 
patients we found it difficult to be certain of the extent of the bone damage Repeated 
mistakes were made in the interpretation of the position of the articular processes, and this 
rather dangerous hit-and-miss interpretation of the exact displacement made it obvious that 
manipulative reduction was usually unsafe. Thus all patients in this series in whom thers 
was severe displacement encroaching upon the neural canal were treated by open operative 


reduction. The operation Is simple and safe and it affords an opportunity of judging the 
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stability of the spine by examination of the posterior ligaments. It must be added, however 
that reduction alone is not enough. Hf the fracture-dislocation is unstable the spine must be 
immobilised otherwise displacement will recur. Our experience of external fixation by 
prolonged immobilisation im plaster has been quite disastrous, Of sixteen patients who had 
been treated in plaster beds, all had severe pressure sores which took not less than two years 
to heal (Fig. 7). The alternative is internal fixation, and this we have found simple, safe and 
effective 

Technique of operative fixation The most satisfactory method ts to tix the fractured segments 
by two plates bolted through one or more spinous processes above and below the level of 


the dislocation (Figs. Sand 9). When the spinous processes are damaged this may not always 


be possible and the surgeon may have to exercise Ingenuity in fixing plates to the Lamuanac 


Such fixation by plates is effective for eight to twelve weeks, by which time the spine 1 


ntly stable through spontanme ous fusron of the vertebral bod S 


20n Of Cases f rf ¢ ftxation The deciston to operate and plate thre spine depends 


Fic. 7 


Multiple severe pressure sores, the result of nursing ina pli 


upon the displacement and the stability of the fracture, which is not always casy to assess 
Phere is no difficulty in making such a decision in unstable fracture-dislocations with gross 
displacement (Figs. 10 and 11). But if there is crushing of the body with intact articular 
processes, and no palpable gap between the spinous processes, the fracture is stable and no 
matter how severe the degree of paralysis there is no indication for operative treatment 
Fig. 12 But if radiographs show the typical “ shee fracture with minimal erushing of 
the vertebral body, accompanied by fracture of the articular processes and lateral shift: of 
the spinous processes together with a palpable gap from tears of the supraspinous and 
interspinous ligaments, the spine is unstable and operative reduction with internal fixation 
should be performed as an emergency procedure (Figs. 13 and 14) 

Nursing — All our patients were nursed on ordinary mattresses. With the spine firmly tixed 
their ease of handling was quite remarkable (Fig. 15). The lumbar thoracic curve was supported 
by a pillow and the patient was rolled from the supine position to each side alternately at 
two-hourly intervals throughout the day and night. The buttocks and shoulders were supported 


by extra pillows when the patient was in the semi-lateral position. When he was supine the 
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Unstable fracture-dislocation (Fig. 8) reduced by open 


V.12 on with gross displacement and clearly uns 


igure 10 Fracture lislocation 
Figure 11 Phe displacement has been re luced by open operation and the spine fixed by plates 
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legs were slightly raised so that the heels did not he on the bed; in the lateral position the 


knees and ankles were separated by small pads or pillows. All pressure areas could be seen 


and inspected at each turn and the only local treatment to the skin was washing with soap 


and water and occasional powdering. Early active and passive physiotherapy was applied 
to the upper and lower limbs as soon as the general condition permitted 

In the normal person, constant change of position is a reflex action and im this way 
prolonged pressure on any one area of the skin is avoided. In the paraplegic patient this 
mechanism is lost, so that areas of skin are subjected to pressure for Just so long as the patient 
is left in one position, Continuous pressure for no more than a few hours causes necrosis of 
the subcutaneous tissue, although the fullextent of such damage may not always be apparent 


as a superticial sore for some time. Pressure sores can always be prevented by the regime ot 


Phere is no lateral shift and neo se paration of 


Phe fracture is stable 


regular turning. During the past seven vears we have not had one single serious pressure sor 


In patients so treated 


Care of the bladder and bowel The aim of early management is to proteet the bladder 
from infection, and to prevent over-distension or persistent contraction during the long pliases 
of inactivity and subsequent recovery Freatment must be continued until compensatory 
mechanisms have been established, whether by manual compression, abdominal straining 
reflex activity, or a combination of all three Lherefore the treatment emploved must | 
the one that is most suitable for prolonged use Phe emphasis should primarily be on the 
prevention of compleations, and secondarily on the encouragement and reinforcement. of 


activity Phese objects can be achieved only by effective bladder drainage and lavage 


Opinions differ widely on the technique that is most appropriate. Our method of choice was 
bladder drainage with an indwelling urethral catheter By this method the bladder Capacits 


was controlled and distension avoided. The bladder was exercised regularly and t 
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kept clear of debris by intermittent washouts. Strict septic technique redueed or even 
removed the risk of infection of the lower urinary and genital tracts, and the state of efficiency 
of the bladder could be observed quite easily 

Phe indwelling urethral catheter we have used is of the Foley type, not larger than 
IS French gauge; the catheter was changed every week; drainage was free into a botth 
beneath the bed. Twice a day the bladder was irrigated with fluid and alternately tilled and 
emptied. Care was taken to empty it completely by suction after every irrigation, Suction 
was discontinued when the tone of the bladder sufficed to clear its own cavity of debris 


during the washout Phe solutions used were Suby’'s solution M, bore acid, or tlavasol 


Fic. 15 
Lateral nursing position, Note the pillows separating knees and ankles. Note also tl 
mdwellin rethral cathete Ouadnplegia four weeks after in 


according to the circumstances Antibiotics were used occasionally but not as a routine 


< not less than six pints of fluid each day This method 


All patients were encouraged to drin 
of treatment was successful in avoiding phosphatic inerustation. Rigid aseptic precautions 
were always taken 

Bowel function is always disturbed and too often it has been neglected. Dirty beds and 
soiled linen should not be accepted as inevitable sequels: the judicious use of aperients 
laxatives, enemas and manual evacuation, singly or in combination, reduces mopportune 


bowel actions to a minimum. No patient should be allowed to remain constipated for longer 
than three days and the regime should be continued until a habit reflex. or control by 


straining Is achieved 
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RESULTS 


Phe results of this routine of management have been good. Patients 


whose spines 
were stabilised by internal fixation were moved freely and easily in bed with comfort and 
contidence Phe reduction was well maintained and there were no redisplac ements. Wounds 
healed by first intention and all patients were able to sit up quite safely ina chair by the end 
of the third month when bone union was well advanced 

No pressure sores occurred in our own vroup of cases and the absence of sores has been 
responsible for a great reduction in the period of in-patient treatment Phe average stay in 
hospital in an uncomplicated case has been a little over nine months, compared with an average 
period of over two years for a similar group of patients with pressure sores 

No muscle or joint contractures have occurred and the return of any voluntary movement 
has been recognised at an early stage and encouraged 

Phe periods of catheter drainage varied from two to thirty-four weeks, with an average 
of nineteen weeks for complete lesions and seven weeks for incomplet: lesions. Catheter 
complications developed in seven cases but did not interfere with treatment; all of them 
resolved quite rapidly. There were tive cases of epididymo-ore hitis, two cases of peri-urethral 
abscess. and five cases of small vesical calculi. The calculi were easily removed at the end 
of the period of catheter drainage 

Of the sixty-eight patients in the whole series, forty-seven were treated by us throughout, 
operative exploration being undertaken in thirty and internal fixation in nineteen. Of the 
early cases, twenty-four had complete initial paraplegia below the LL. segment that ts, 
complete cord and root lesion. Of these, four later developed root recovers Nineteen had 
partial root and complete cord lesion. In all these the function of the roots improved but that 
of the cord did not. Four had incomplete cord lesions and these remained une hanged 

Of the twenty-one late cases admitted weeks or months after the injury twelve had 
complete paraplegia when first examined and there was no subsequent change. Nine had 
root escape and in these the cord function remained unchanged but the function of the roots 
improved. There was not one patient in the whole series in whom the function of the cord 
improved 

Phere were three deaths from operation, one from a ruptured lung, one from a ruptured 
stomach lying in the thorax, and one from pulmonary embolus on the third day 

It thus appears that this method of immediate treatment has advantages in the avoidance 


of complications and possibly in the encouragement of recovery of function of the lumbar roots 


SUMMARY 
1. Paraplegia from fracture-dislocation at the thoraco-lumbar junction is a mixed cord and 
root myury Ihe root damage can be distinguished from cord damage by neurological 
examination and by comparison of the neurological | vel with the fracture level 


”» Even though the cord injury is complete, as it usually is, the roots often escape or recover 


8 Fracture-dislocations can be divided into stable and unstable types. Because of the 
possibility of root recovery care must be taken to prevent further damage to the roots by 
manipulation of the spine or during treatment. For this reason unstable fracture-dislocations 
are fixed internally by plates 

{Internal fixation also assists in the nursing of the patient. The nursing technique and 


the care of the bladder are described 
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TUBERCULOSIS OF THE ELBOW 


A Study of Thirty-one Cases 


N. WILSON, CARDIFF, WALES 


Hlunt Ort) 


A survey of the literature on tuberculous disease of the elbow joint reveals little reference 
to assessment of the disease as a whole. Most writers confine themselves to the description 
of individual cases or to new methods of operative treatment. Girdlestone and Somerville 
1952) gave a short deseription of the disease and its treatment, based on the study of sixteen 
cases, but did not discuss the question of classification or assessment of late results. [t was 


thought therefore that a review of a relatively larger series of cases might lead to useful 


information for establishing the characters of the disease. This paper is based on the study 
of thirty-three elbows in thirty-one patients. An attempt has been made to classify the 
condition and to assess the results of treatment 

General survey Fable IT shows some of the statistical information obtamed in the course 
of the review. It is well known that statistics based upon a small number of cases can be 
misleading, but it is felt that these figures serve a useful purpose in establishing a standard 
for the description of the disease. The age at onset is shown in Figure 1. The disease was 


commonest in the second and third decades 


CLASSIFICATION 


Puberculosis of the elbow may be divided radiologically into four main presenting types 
and these are given in Fable I] in order of severity Three of the cases could not be classified 
because the original radiographs had been lost. The 
clinical appearance and the differential diagnosis are 
the same in all types. It is not intended to discuss 
them in detail in this paper 


The synovial lesion This was the least) common 


lesion in the series though Girdlestone and Somerville w 

,u 

considered it to be the most common. Figure 2 S 

illustrates the degree of osteoporosis that may occur us 
in the acute phase. Figure 3s a radiograph of the 

a 

same elbow five vears later Phe jomt space has va 

been preserved and clinically the patient has only r 

terminal limitation of movement. In one case in = 


which the diagnosis was later proved by biopsy the 
condition at first was mistaken for osteochondritis 


dissecans, because of marked overgrowth of the radial 


head. It is interesting to speculate whether this 10 20 30 40 50 60 
overgrowth is of a similar nature to that found in DECADES 
the head of the femur in some synovial or acetabular Fic. | 

\ve incidence in thirty cases of tuberculosis 


lesions of the hip 


of the elbow 
The extra-articular leston—This occurred as a 


presenting type In six cases Iextra-articular lesions were also seen in association with the 
coronoid and massive types of disease, but these are not included in this section, Table TH 


shows the site of the lesion in eac h case 
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It will be seen that multiple lesions are not: uncommon Figure 4 illustrates 
and Figure 5 an olecranon lesion in the stage of healing 


epicondylar lesion in the acute phase 
be without erosion into the 


Phe latter radiograph shows how extensive this lesion may 


rABLE I 


IN THIRTY-THREE 


PUBERCt 


Medial epicondy le 


Lateral eproondyl 
t 


eranon and lateral ep ondy le 


| 
| 
Olecranon | 


ial and lateral epicondy! 


It is obvious, however, that there is some loss of joint space and the prognosis for movement 
In the epicondylar 


poo! In both the ranon lesions the re Was 2Toss loss of movement 
and in all the cases a considerable range of movement 


lesions the outlook is more favourable 


was restored 


CN 
Oy MEE Dosis oF THE EL Bow 
Number of patients $] 
Number of elbows for stud 33°19 bilatera 
oldest 
ex 21 (68°, 
(SZ 
ide attected 1 t 18 (55% 
ett 15 (45 
not proven 25 (76°, 
not present 
| 
nee set onvest veal 
VeTALE 
rABLE If 
} Type of lesion Number of cases) Percentare 
| 
| 
| I.xtra-articulal 6 ] 
| i »4 
| Massive 13 } 
Unelassitied 
Lota $3 100 
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SITE OF LESION IN EXTRA-ARTICULAR 
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The coronoid lesion Although this is strictly an extra-articular lesion it is considered under 
a separate heading, for it differs from other extra-articular lesions in that the joint always 
becomes involved eventually Phe typical radiographic appearance is shown in Figure 6 
Phe focus lies just under the articular surface of the coronoid and extends slightly into thi 
olecranon. The lesion in the illustration extends rather more into the olecranon than is usual 
Fivure 7 shows the same elbow eight years later and illustrates well the extensive joint 
involvement 

The massive lesion (involving all joint surfaces) This is the most common presenting typ 


occurring in 40 per cent of the cases of this series. Figure 8 shows an example. It is not ible 


that a coronoid lesion is present, and it ts possible that im all these cases the earhest focus 


is of the coronoid type. It is not uncommonly asso jated with posterior displacement of thre 


oronoid | ids farther into 


elbow e1 vasion of tl 


head of the radius (Fig. 9). In most cases this was only a subluxation, but in three cases the 


dislocation was complete In both the coronoid and the massive lesions the prognosts for 


t 


useful movement at the humero-ulnar jomt is poor. The final result varied from complete 


bony ankylosis to a range of a few degrees of movement. In contrast a useful range of rotation 


was often retained 


COMPLICATIONS 
are listed in Table IN 


These all occurred in the types with bony foci: none oft the synovial le spoons were so 
ive out of the six 


STMUSES 
complicated. They were most common in the extra articular type 
cases). In all but two of the nineteen cases the sinus healed during the course of treatment 


Other tuberculous lesions At is thought important that this should be ineluded as a 


complication, 1 order to stress how often tuberculosis of the elbow is only one of the 
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manifestations of a severe generalised tuberculous infection. Many such patients had more 
than one additional focus, mostly of other bones and joints 

Ulnar nerve weakn It is difficult to sav whether this is a true complication of the disease 

It was noted in two case In one, marked wasting of the small muscles of the hand, especially 
the first interosseous, was observed during the acute stage; recovery gradually occurred during 
the course of treatment. In the other case there was permanent sensory loss associated with 


n adherent sear over the medial epicondyle after arthrodesis 


TABLE IV 


TREATMENT 

Conservative treatment = Tlis was by prolonged immobilisation, with treatment of thie 
general condition in the usual way. Most patients were admitted to hospital for a period of 
three to six months. Streptomycin was available for only four cases; in those its effect was 
striking (Figs. 10 and 11 

The average period of immobilisation was eighteen months. Tt is probable that with 
appropriate chemotherapy it will be possible to shorten this, but it would be unwise to discard 
splintage completely, as has been done in some centres. Tuberculosis of the elbow is often 
in an advanced stage before treatment is begun, and complete rest of the Joint is as important 
for healing as the use of antibiotics 

Phe type of splintage used was an above-clbow plaster. The plaster included the wrist 
for the first six months, but thereafter the wrist was left free. Study of the results has shown 
that this practice has been well worth while as a method of preserving some rotation of the 
forearm, when the rest of the elbow was virtually fused. In a few cases it was necessary to 
use a shoulder spica for the first three months because of a severe initial reaction. The position 
of immobilisation was that of the accepted best position for the elbow a few degrees 
below the right angle. This position could not always be attained when the elbow had becoine 
tixed before treatment was begun 

Phe question of providing permanent tixation by appliances has been governed largely by 
each patient's occupation. In patients returning to light work the joint has been allowed free 
to see how it will react to use Phis has been tried in fourteen cases and has not caused 
recrudescence of the disease In patients returning to heavy work a block-leather support 
was fitted for the patient to use at his work, but the joint was left free at other times. In all 
these cases the patient was encouraged to discard the support after a year or two, but in most 
cases it was still used for work. One patient, with marked destruction of the joint, worked 
as a builder’s labourer for five years before complaining of further discomfort 
Operative treatment — This may be considered under three headings: local excision of the 
lesion, exeision of the yomt, and arthrodesis 
Local excision of the lesion This method of treatment was strongly recommended for the 
extra-articular lesion by Korner (19385). He considered it particularly important in_ the 
olecranon focus as a means of trying to prevent joint involvement, and study of the late 
results of this type of lesion in this series supports his view. Only one case was treated im 


this way, by excision of a focus in the medial epicondyle. The tinal result was good ; an almost 
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complete range of movement was restored, even though the operation Was followed by 
persistent sinus for some months. [It seems probable, however, that excision is unnecessary 


In the epieondylar disease, for three of the four cases studied did equally well with conservative 


atment by streptomycin. Figure 10 
hs later howin 


un. Figure months late 


marked reossification 


It is unlikely that excision of the coronoid lesion will ever be possible without 


treatment 
grave danger to the joint, although under streptomycin control it might be possible, perhaps 


by a postero medial approa h 


as 
: 
2 
Fic. 10 
oid 
Fic. 1 
Kadiographs illustrating the response to tre as, 
linmediately betore treatment was be 
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Excision of the joint ¥execision of the joint without arthrodesis was not carried out in 
any of the cases in this series, and the method is only mentioned for completeness. Galli and 
San Martino (1951) discussed the relative merits. of 
excision and arthrodesis. They concluded that excision 
cannot ensure good movement or stability, and that it 
should be contined to the type of case in which move 
ment is specially important to the patient 
Irthrodests —~This was carried out only” three 
In each case the operation was performed 
for persistent or for reerudescence of the 
In two cases an intra-articular fusion was 
carried out and in one of these there was failure of 
bony fusion. In the third case fusion was secured by 
in extra-articular method 12 fusion was slow 
and it was necessary to keep the limb immobilised 
for eighteen months after) operation Streptomycin 
was not used post-operatively and a sinus formed 
which took seven months to heal Eventually the 
vraft) consolidated and intra-articular) fusion now 
appears to be occurring. Gased Pascual (142) deseribed 
a similar method of arthrodesis in which the fusion 
was solid in ten months. He obtained rather better 
contact for his flexible graft by dividing the olecranon 


and fixing the graft between the fragments 


RESULTS 
The results of treatment im twenty cases observed for five vears or more are given im 
Pable \ Several patients returned to heavy labouring wearing a block-leather support 
Enquiry was made into the most useful position of immobilisation. Most of the men preferred 
a position a little below the right angle. As already mentioned, several patients had the elbow 
fixed in greater extension than is usually aecepted as desirable as much as 130 degrees — and 


they formed an interesting group for study. Cosmetically these elbows looked better than 


PABLE \ 


those fixed in the classical position. The arm hangs naturally by the side, and on superticial 
examination there is no obvious deformity: whereas in the usual position, the point of the 
elbow is prominent and the arm hangs awkwardly. From a functional point of view, also, 


the extended position gave advantages. Thus one patient was able to return to work in the 


police foree, and another was working as a typist Only two patients said that they would 


have preferred a position a Little above aright angle. These were women who found ditheulty 


in using the affected limb to do their hair. The disadvantages of not being able to use the 
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IUBERCULOSIS OF THE ELBOW 
arm for feeding and for one’s facial toilet are outweighed by the advantages of the extended 


position, and it seems that a position of about 120 degrees (30 degrees below the right angle) 
is the best 


In three cases ankylosis occurred without operation. In all of them the elbow had been 


immobilised for a long time in a block-leather support and in all there had been sinuses at 


some time during treatment. Two of these cases are illustrated (Figs. 13 te 15). It should be 
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noted that the radio-humeral joint has not fused; both patients retained a range of rotation 


of 20 degrees about the mid-position, The third case 
I he displ ed head was exe ised and about ZO devrees of rotation 


Was ¢ ompli ated by posterior dislocation 


of the head of the radius 
Phe operation seems we ll worth while in cases of this nature 


was restored 
It is apparent from these re sults that arthrodesis by operation Is not essential for the 


of the lesion and shou be restricted to cases in which trouble persists despite 


ative measures 


Fic. 15 
yornt twenty 


not parts 1} 


SUMMARY 


| Thirty-one cases ol tuberculosis of the elbow have been reviewed and the general 


characters ot the disease deseribed 
» ‘The condition is classified into four types distinguishable radiologically 


Treatment Is predominantly conservative Operation is sometimes indicated for extra 


Arthrodesis is advisable in selected cases but it is not essential for healing 


articular lesions 
seventeen returned to work, seven 


$ Of twenty patients observed for five years or more, 


required permanent splintage and tive had residual pain or sinuses 


5 It is suggested that the best position for fixation of the elbow is 30 degrees below the 


right angle 
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PREPARATION AND USE OF HETEROGENOUS BONE GRAFTS 


M. GUILLEMINET, P. STAGNARA and T. Dusost PERRET, Lyon, FRANC 


Phe successful use of frozen homogenous bone has made the bone bank an essential part 
of the equipment of the orthopaedic surgeon. The chief dithiculty associated with such banks 
however, is that of acquiring human bone in sutheient quantity and quality Most banks 
have more demands than they ean satisfy. Moreover, the necessity for taking bone as soon 
as a suitable occasion arises means that staff, time and premises have to be constantly 
available —a set of circumstances that does not always apply 

Phe use of animal bone would solve these problems, but past reports indicate that such 
heterogenous bone grafts have seldom been successfully incorporated in the host bone. We 
were, however, informed by Messrs J. Judet and R. Judet, of Paris, that they had had 


considerable success with heterogenous grafts prepared by a special technique. We theretore 


decided that the problem deserved further investigation. This paper reports our results 


OBTAINING THE BONE 


We have been using bone taken from calves between the ages of six months and eight 


months. We selected the calf as a source because it is easy for us to get calves and to select 
suitable ones. Between the ages of six and eight months the epiphysial cartilages are not 
too large and the bone is not too dense Bone taken from older animals was incorporated 
in human hosts much more slowly 

Kach animal is tested with tuberculin before slaughter and a careful necropsy always 
follows the removal of the bone so that we are satistied that the beast is healthy 

Phe calf is slaughtered separately from other animals in an empty abattoir, Phe careas 


is slung up in hooks; the hind legs are shaved, scalded with boiling water, painted with LO per 


cent formalin and amputated through the hip joints by veterinary surgeons, who use the 
same aseptic technique that would be observed in an operating theatre Phe amputated 
limbs, wrapped in sterile sheets, are taken into the graft-preparation room. We have chose 
hind limbs in preference to fore limbs because they are larger and because the bone is more 
easily prepared and is generally of a better quality. Aseptic removal of bone from: the hind 
himbs is obviously a litthe more ditticult, but the problem can be overcome if the technique 
is really serupulous. A longitudinal incision is made from one end of the limb to the other 
Phe incision is towelled and the metatarsus, tibia and femur are exposed and removed through 
it. Phe removed bones, held in forceps, are cut into rods of compact bone 15 to 25 centimetres 
long, and into grafts of cancellous bone in cubes of 15 millimetres ~ 15 millimetres. Strong 
instruments are necessary for the removal and dissection of the bones. An electric cireular 
saw 15 centimetres in diameter, driven by a5 hop. motor, is used to cut up the bone. The saw 
and motor are sterilised at TSO degrees Centigrade. All preparation of the bone is done insice 
an air-conditioned room of about thirty cubic metres. Ultra-violet ight is switched on 
twenty-four hours before and is maintained during the whole procedure. Petri dishes ar 
exposed the whole time for bacteriological control. Communication with the exterior is by a 
port-hole. The operator and his staff (one assistant and a specially trained nurse) are dressed 
in sterile gowns and wear sterile gloves. Special spectacles are worn to protect their eves 
from the ultra-violet ravs 

Phe bone fragments are placed in a sterile bottle, which is immediately closed by a 


sterile stopper Phe bottle is then placed inside a second tube, which is also sterile ait 


Professor (suilleminet 
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whole is then numbered and labelled. Since the bottles are transparent the nature of each 
graft can be seen, so that the statement on the label can be checked. Small fragments of the 
grafts are cultured for both aerobic and anaerobic organisms and the double bottles are 
placed in the refrigerator and stored at — 35 degrees Centigrade until they are ready for use 

No bone ts used earlier than one week after freezing. This allows time for the bacteriological 
report and for us to be certain that thre vraft is steryle Stenhity of the graft has been ditheult 
to obtain. At first many grafts had to be rejected but the various sources of contamination 
were traced and eliminated and sterility is now the rule. We do not consider that any of our 
precautions are excessive Many of the failures in the grafting of compact bone appeared to 
be due to contamination during the preparation of the grafts 

When the grafts are to be used the outside bottle is opened and the inside bottle is dropped 


on to the surgeon's table so that its opening can be delayed until the last moment 


PREVIOUS WORK ON HETEROGENOUS GRAFTING 

Heterogenous bone grafting has a long history. In 1885 Ollier published the results of 
sixty heterogenous grafts, most of which were failures. He concluded, nevertheless, after 
successfully transplanting rabbit bone into cat, that one of the chief factors determining 
success Was the size of the fragments, which must be small. He used refrigeration to store 
homogenous and heterogenous grafts and claimed one success in grafting a fragment from a 
rabbit which had been dead for twenty-four hours and kept at a temperature of 2 degrees 
Centigrade. Since Ollier's report, Schmitt (1893), Barth (1895), Axhausen (1909), Baschkirzew 
and Petrow (1912), Calvé (1985) and Orell (1937) have published experimental work on 
heterogenous grafting, but have not obtained uniformly satisfactory results. Indeed it was 
not until 1949, when the Judet brothers used calf bone refrigerated at low te mperatures, that 


Incorporation of such grafts in human bone was shown to occur with any regularity 


PRELIMINARY EXPERIMENTS 


Our own experiments began mn 1949. At first we used transplants of comparatively 
small size 10 millimetres » 4 millimetres » 4 millimetres. We tried many varieties of graft 
refrigerated, non-refrigerated and freeze-dried, compact and spongy, onlay and inlay. In onlay 
grafting we have placed the graft subperiosteally without erasing the host cortex. In inlay 


vratting we have cut trenches 5 millimetres ~ 25 millimetres with an oscillating saw, and we 


have been able to place calf bone and autogenous bone in the same trenches, thus providing 


a control 

We have now performed thirty transplants of calf bone into nineteen dogs and eleven 
guinea pigs. We used the radius as the host bone in the dog. In the guinea pig we used the 
femur, mbbling the lower metaphysis with a rongeur, holding the graft in place on the sawed 
bone by suturing muscle over it 
Material studied We mad complete histological studies of fifteen calf-dog transplants 
to 5 
Von-refrigerated calf-dog transplants — Six transplants were studied. Two were inlay transplants 
of cancellous bone; they were examined on the fortieth and fiftieth days. Four were onlay 
transplants of compact bone; they were examined on the twenty-first, forty-second and 
seventy-seventh days 
brocen calf-dog transplants Nine transplants were studied. Three were cancellous transplants 
of which two (inlay transplants) were examined on the sixty-second and sixty-fourth days 
and one (onlay) was examined on the sixtieth day. Six were compact transplants, of which 
five (inlay) were examined on the eighteenth, thirty-sixth, forty-second, sixtyv-cighth, and 
sixtv-eighth days, and one (onlay) was examined on the sixty-second day 
Observations Our observations from these experiments were as follows. 1) Cancellous 
bone was not as satisfactory as compact bone for experimental study because its wide texture 


made examination ditheult. 2) Onlay transplants placed under the periosteum without 
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in the shaft of the radius of a do Phe implant was tixed 


vimpaction, Figure | Transverse section of a specimen 
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opening up the host cortex and with no other fixation than muscle-suture did not “ tak 


is regularly and as certainly as did the control homo transplants. It should be emphasised 


that the onlay technique was not merely subperiosteal implantation of the graft, for the graft 


bed was very vascular and had been stripped of some surface bone in the process of periosteal 


elevation, 3) In all cases of inlay grafting of refrigerated calf bone Incorporation of the graft 


was complete microscopically and macroscopically. 4) In most of the cases when vrafts were 


of non-refrigerated calf bone the ‘‘ take "’ was uncertain 


Histologically, successful grafts showed a progressive remodelling in the transplanted 


bone exactly comparable to that in autogenous grafts. Generally speaking we have obtained 


results similar to those of Reynolds and Oliver (1050 


LATER EXPERIMENTS 


Phe second series of experiments was begun in 1950. It ineluded a study of heterogenous 


transplants of larger pieces of compact bone. In most cases the experiments consisted of 


we - 

2 , 


Pransplant of non-refrigerated compact calf bone into the femoral shaft Specimen obtained four 


days after operation. Longitudinal section The evraft is united to the host bone by several tine 


lamellae, the bone reaction resembling throughout an early creeping substitution. Elsewhere tl 


raft is separated trom the host bone and tibrous tissue has been de posited between them 


resection of the shaft of the radius in dogs and bridging the defect by a heterogenous graft 


(Figs. 6 to'8). The graft was cut to a half-lap joint at each end and fixed by two screws 


Phe limb was then fixed in plaster-of-paris, but because of rapid soiling and destruction. of 


the cast by the animal external fixation seldom exceeded three to eight days 


We have also performed epiphysial resection with replacement of the articular ends of 


the bones. This experiment was carried out on the humerus of the dog, The grafts wer 


taken from sheep of the same size as the dog. They were preserved by freezing. Fixation 


was by a half-lap joint by the technique of Merle d' Aubigné 
Material studied. Sju/t resections Fight transplants were observed. Three were grafts of 


fgg 
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non-refrigerated calf bone bridging gaps. Of these dogs one died from pneumonia tive days 


after operation; the other two are still alive 


Five transplants were of refrigerated calf bone 
bridging gaps. Of thes 


five dogs one died in a Kennel epidemic six months after operation 


In one the graft was extruded without suppuration six months after operation; its fixation 


Pwo dogs are still alive with the graft in situ. The fifth dog was killed 


twelve months after operation 


L piphysial articular resections 


had been Inadequate 


Iwo transplants were observed. One was a graft of sheep 
bone replacing the uppermost quarter of the humerus. The dog is still alive and the graft is 
well Incorporated The other was a graft of refrigerated sheep bone replacing the lowest 
quarter of the humerus 


Observations and conclusions Our conclusions from the second series of experiments are 


as follows. 1) [tis necessary that the grafts should be fixed firmly. Extrusion of th transplant 


has occurred when screw fixation was inadequate. 2) After grafting, the limb must. bi 


immobilised Phe ditheulty of immobilisation in animals has caused pscudarthroses 


ty 


Control animal ronths ter resection of the shatt « 
f substance persists rare 7 cesection of shaft of the radius 


rated calf comp on tachograph thirty-eight da 


after 1638 da 


to develop in the middle of the grafts during the remoulding process. 3) Heterogenous grafts 
of non-refrigerated compact bone are unsatisfactory for the bridging of large defects Thi 
grafts gradually disappear or simply sequestrate, The part of the graft immediately adjacent 
to the host bone can be partly Incorporated $) Pseudarthrosis in the centre of the graft o1 
at its end has a tendency to spontaneous union after about one year. 5) Heterogenous 
transplants are not satisfactory for replacement after epiphysial resection. The joint in the 
neighbourhood of the graft becomes stiff and crushing of the epiphysis oceurs, producing 
changes similar to those seen in osteochondritis 


We considered that these results justified a trial of refrigerated calf bone in human surgery 
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THE USE OF REFRIGERATED CALF BONE IN HUMAN SURGERY 


We have used refrigerated calf bone in eighty patients. The operations in which grafts 


were used included arthrodesis of the hip, spinal fusion for Pott’s disease, spondylolisthesis 


and sciatica, and filling of bone cavities (Figs. 9 and 10) 


In general the results are comparable with those obtained from autogenous grafts. In 


eivht cases unsatisfactory results were obtained. In six of these failure was due to infection 


three infections occurred when the operating theatre was under repair and the operating 
In one case calf bone was used to replace a human lunate bone 


conditions under suspicion 
In one other failure contact with 


the graft was not incorporated and was partly extruded 


the host bed was unsatisfactory \ltogether in eight out of eighty patients failure was 


issociated with sepsis, a similar in idence to that occurring in autogenous grafting Operations 


bigu Idiopathic scohosts kusion with refrigerated calf) bone 


Note the considerable quantity « 


ninety-six davs after operation 
deposited 


We have noticed that when large amounts of refrigerated bone are used, as in operations 


for spinal fusion in idiopathic scoliosis, a collection of serous fluid may form around the graft 
of this 


This may discharge during the next few days or it may be aspirated. The presence 
fluid does not appear to prevent the imcorporation of the graft 

In some of our earher operations we used long lengths of bone obtained from older 
ammmals. This more massive bone took much longer to incorporate. Exploration of such a 


graft six months and one vear after the original operation showed non-union 


DISCUSSION 


We beheve that many of the failures in heterogenous and in autogenous grafting may be 


explained by mistakes in the preparation of the grafts or of their beds. A particularly 


rigorous aseptic technique is necessary, for the procedures necessary in the preparation of 


the grafts allow many opportunities for contamination. The preparation of the bed is:cf 


it 
af 
a 
q 
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hic. 9 hic. 10 
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great importance. [It must be healthy and vascular, it must allow firm fixation of the graft. 


and the fragments to which the gratt is to be tixed are not to be regarded as if they were 


Inert prostheses. They must not be cut with a cireular saw because this will produce heat 


necrosis of the surface of the bone. 

When all these conditions are fulfilled the Incorporation of grafts of heterogenous bon 
Is satisfactory and in all ways comparable with the results obtained from autogenous grafts 
We have demonstrated this In Operating on idiopathic scoliosis by vratting the upper part ol 
the spine with heterogenous bone and the lower part with autogenous bone. Biospy later 
showed no difference between the two in either the naked-eve appearance or histology 
although it must be admitted that in some cases, especially those in which grafts had been 
taken trom older animals, incorporation does appear to be a little slower if heterogenous 
bone is used 


SUMMARY 


The preparation of heterogenous grafts of calf bone is described 


Phe results of experimental application of such grafts in dogs and guinea pigs are recorded 


Phe results of eighty heterogenous grafts in humans are reported 
It is concluded that if the conditions are carefully controlled the results of heterogenous 


vratting are satisfactory 
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DEVELOPMENT OF CONGENITAL DISLOCATION OF THE HIP 


I. W. SOMERVILLE, OXFORD, ENGLAND 


The development of congenital dislocation of the hip is one of those fascinating puzzles 
In orthopaedics in which the pieces are relatively complete but. the picture which results 
presents some flaw, suggesting that minor adjustments here and there might give a better 
result. In this paper no attempt is made to review the many well known theories already 
widely recorded in the literature, but rather to try, by minor adjustments of the pieces we 
already have, to produce a somewhat moditied picture With this in view we must first 
know what pieces are at our disposal and in doing this the findings of others are considered 
In conjunction with the findings in thirty-tive consecutive open reductions which have been 
undertaken at the Wingtield-Morris Orthopaedic Hospital during the past four years 
Types of dislocation —In the thirty-five hips which have been explored, two distinct types 
of dislocation were found, which would tit in with the “ teratalogieal and typical 
classification described by Hass (1951) 

In three hips (two patients) at open reduction the capsule was adherent to the femoral 
head, which was pitted and irregular The acetabulum was filled with dense tibro-fatty 
tissue which was adherent to the articular cartilage. It was difficult to reduce these dislocations 
One of these patients had bilateral club feet and club hands but the other had no other 
congenital abnormalities. The appearance was quite different from that found in the remaining 
thirty-two hips which would come into the class of © typical dislocations.” Thirty-one of 
these were complete dislocations and one was a subluxation. In these there were no « apsulat 
adhesions, the femoral head was well shaped and smooth and, if the pad of fat was enlarged 
it certainly was not adherent to the articular surface of the acetabulum 

It is the etiology of the “ typieal dislocation,” comprising 90 per cent or more of the 
total, that is under consideration in this paper 
The time of dislocation — It is extremely difficult to be certain when dislocation occurs 
It is probably a gradual process spread over a considerable time, the stage of subluxation 
being passed through before dislocation is finally established. But whether it dev. lops before 
or after birth is uncertain. There seem to be only two certain facts: that since the head of 
the femur and the acetabulum are formed together the head is at first in the acetabulum 
and that if « omplete dislocation is going to occur it will be pre sent before the age of two vears 
Between these pomts much of what happens is a mystery, but it can be said that although 
minor degrees of subluxation can be found at birth, very few complete dislocations other 
than of the “ teratologieal ” yroup have been seen so early On the other hand, in slightly 
older children dislocation is commoner than subluxation and this suggests that dislocation 
occurs sometime after birth but that the predisposing factors are present at the time of birth 
Phe conelusion may be drawn that subluxation is converted into dislocation by some 


alteration that takes place in the position of the limbs. It has been suggested that weight 


bearmg is an important factor in completing the dislocation, but since many complete 
dislocations are diagnosed before weight bearing has begun, it seems.more likely that the only 
effect weight bearing has on the early course of the disease is to facilitate its diagnosis 

Direction of the dislocation — The literature shows that there is great variation of opinion 
about the direction in which the dislocation occurs. Classically it is said to be a posterior 
dislocation and certainly in a large number of older children the head does lic posteriorly 
but even in some older patients it is palpable in an antero-superior position. In the thirty-one 
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dislocations in this series, with the hip extended the femoral head lay against the lium 
antero-superiorly to the acetabulum in all but two. In these, both of which were seen after 
the age of four years, it lay above the joint. Although the number is far too small to allow 
conclusions to be drawn, these facts do lend support to the observations of others that the 
primary dislocation is antero-superior, but that with time and weight bearing the femoral 
head often passes posteriorly influenced no doubt by the deflexion of the pelvis, the 
attachment of the gluter and the degree of anteversion of the femoral neck 

Ossification centres Often in a young infant the first evidence of subluxation of the hip 
is to be seen in retarded development of the ossitic nucleus of the femoral head as compared 
with the other side. At the same time it may be noticed that the bony roof of the acetabulum 
is defective, being more oblique than usual, but an arthrogram at this time shows that the 
cartilaginous acetabulum is normal and that the apparent obliquity of the roof is really due 
to retarded development in the ossific nucleus of the ium rather than to a true congenital 
dysplasia. The arthrogram will also show the head to have a perfeetly normal outline. All 
that is apparent is that there is a delay in ossification with some displacement of the femoral 
head in what otherwise seems to be a normal joint 

Changes in the acetabulum Apart from the defective ossification already mentioned, 
other chanyes take place ino the acetabulum as the deformity progresses If the stage of 
subluxation persists, the lip or limbus antero-superiorly is progressively flattened outwards 
so that the cartilaginous roof as well as the bony one becomes oblique and inefficient. But 
When dislocation occurs and the femoral head crosses the lip the limbus posteriorly turns 
into the point. 


all the thirty-one * typical dislocations © which were explored, the limbus 
was inverted. In one other, which was only a subluxation, the limbus was not turned in 
The Haversian pad of fat is also enlarged, but in this series it has not been found to be 
large enough to interfere with reduction. The ligamentum teres is sometimes absent, and 
often hypertrophied, this latter change suggesting that the process of dislocation has been 
vradual rather than sudden. It has also been suggested by Badgley (1949) and others that 
the acetabulum faces more to the front in congenital dislocation 

Phe power of suction in preventing dislocation of the hip has often been recorded 
Whatever its practical value may be, it is interesting to note that in the foetus, if the muscles 
ind hgaments are divided, the suction in the hip will resist a force of three-quarters of a pound 
weight or even more, but anything which interferes with the smooth roundness of the 
acetabulum will break the suetion 
Changes in the upper end of the femur Apart from the obvious delay im ossification 
tready mentioned, the most important change in the upper end of the femur is anteversion 
Phere is probably no one point about congenital dislocation of the hip that has caused more 
controversy than the significance of anteversion 

Le Damany (1908) suggested that the whole sequence of events ending in dislocation 
was the result of anteversion, and enlarged on this hypothesis by explaming how anteversion 
developed. In more recent vears, Badgley (1943, 1949) has produced further evidence in 
support of the belief that anteversion is a very important factor. Unfortunately, treatment 
based on the correction of anteversion by osteotomy has never proved entirely satisfactory 

Combined with anteversion, the neck-shaft angle may be altered to produce varying 
degrees of coxa vara or valga, two deformities easily confused radiologically in the presence 
of anteversion. Also the size of the femoral head may vary. In carly specimens its size is 
probably unattected, although the ossification centre may be small, but in hips with old 
unreduced dislocations it is small and misshapen 
Late changes The anatomy of the old, unreduced dislocation has been fully described by 
Fairbank (1930), and no repetition is necessary here, but there are certain points of particular 
interest. The acetabulum has changed from its usual circular shape to become triangular. 


Phe apex of the triangle is upwards with the base below; facets are sometimes found on the 
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posterior wall of the acetabulum, on the femur in the region of the intertrochantene ridge 
and oceasionally on the lesser trochanter 


THE SIGNIFICANCE OF THE FACTS 
Given these facts, the problem is to determine which are primary and which are secondary 
and what is their relative significance in the ultimate deformity, for only with this knowledge 
can a logical line of treatment be evolved 
The limbus — In this series there is one factor which has proved so consistent that it must 
merit careful consideration. The limbus was found to be inverted into the joint in all the 
hips explored for complete dislocation, and not inverted im the one hip explored in which 
there was only a subluxation. That the limbus ts inverted in dislocations can also be regularly 
demonstrated by arthrography. This finding ts in fact so constant that the inversion of the 
limbus must surely be of some significance in the development of the deformity, and it we 
could determine the mechanism of inversion we might gain some further information 


is to 


the etiology 


higure | Diagram of an acetal 
of the pelvis from a case of old dislo« 


wnternorly with a broad thin bridge of bone covering the posterior part ( 


Phe limbus (labrum glenoidale) is a fibrocartilaginous rim attached to the margin of 
the acetabulum, which it deepens (Gray's Anatomy 149) When examined in the fresh 
specimen taken at birth it is largest posteriorly and postero superiorly, where it forms a 
definite sharp-edged lip which is soft and elastic. In the congenitally dislocated hip, the 
limbus is found turned into the joint to a varying extent, forming a white, glistening crescent 
like the meniscus in the knee. It les in the postero-superior position mM the acetabulum and 
is sometimes only a thin outer rim. But whether large or small it 1s always posterior, ext nding 
forwards and involving the upper lip to a variable extent 

lo study the course of this inverted limbus in the untreated hip it is easiest to start with 
the end-result. Fairbank (1930), describing the triangular acetabulum of old untre ated hips, 


wrote: “ The edges in some cases are lipped, especially the posterior which may overhang 
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the cavity to a marked degree.’’ He later went on to show that this posterior lip is large enough 
to have a facet on it, and illustrated that it is within the joint capsule When these 
observations are taken imto consideration and the acetabulum of an early congenital 


dislocation of the hip with the limbus turned in is compared with the later triangular one 


Figs. | and 2), the impression is irresistible that the straight overhanging posterior lp 


large enough to contain a facet and all intracapsular, is in fact the inverted limbus which 
has not as is commonly suppose d atrophied, but has undergone ossification 

In the hight of this hypothesis examination of earlier radiographs takes on a new 
significance. Perhaps the multiple nucle: sometimes seen between the femoral head and the 
bony roof of the acetabulum are signs of ossification not in the cartilaginous roof but rather 


in the compressed inverted limbus, being broken and irregular because of the distortion 


bic. 6 
Iwo acetabula from the same newborn child Phe one on the right is normal 
The one on the left shows the limbus turned in artificially as described in the text 


which is present. Figures 3 and 4 show a sequence of events that is not uncommonly seen in 
the course of conservative treatment: the multiple small nuclei fuse to form a reasonably 
realistic appearance of an mverted limbus in bone compared with the cartilaginous limbus 
as seen in an arthrogram (Fig. 5) 

So constantly is the limbus found inverted into the joint that it is important to explain 
the phenomenon. As already mentioned, the limbus in the fresh specimen is a very definite 
structure which is largest posteriorly and superiorly. [t is soft and elastic. It can easily be 
inverted into the joint by pressure and just as easily it springs out again. After removal of 
the femoral head it shows no tendency whatever to invert under the force of its own elasticity, 
so that some pressure must be applied to it from without. It has been suggested that the 
femoral head dislocates posteriorly and comes to lie on the posterior lip, forcing the limbus 
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towards the centre of the joint. There are two objections to this supposition. Firstly the 
limbus is inverted in those hips in which the head hes antero-superiorly ; and secondly, any 
attempt in the fresh specimen to invert the imbus with the femoral head wall at once show 
how unsuitable the femoral tread is for this purpose 

Fairbank deseribed the presence of a facet on the posterior lip of the acetabulum which, 
as already shown, may be the inverted limbus, and also the presence of facets on the femur 
in the region of the intertrochanteric crest or lesser trochanter. These facets are possibly the 
result of contact between these two regions. If this is in fact the case, it may be the contact 
of this part of the upper end of the femur on the limbus that results in its inversion 

In an attempt to reproduce this inversion experimentally ina fresh specimen, the muscles 
were dissected from the pelvis and femur Phe capsule was divided circularly the 
ligamentum teres was cut. The head of the femur was dislocated antero-superiorly by forced 
lateral rotation and the femur fastened to the pelvis in this position with string. The specimen 
was Immersed in strong formol saline tor two days, after which the string was cut and. the 
bones were separated. The limbus was found to be turned into the joint ina realistic mannet 
is shown in Figure 6. In this particular instance it was the intertrochanteric ridge close to 
the lesser trochanter that was in contact with the limbus 

While this experiment is open to the criticism that it is entirely artificial, it does at 
least show that in the position of dislocation a part of the femur comes into close proximity 
with the posterior limbus and that this part of the femur is a suitable shape for causing the 
inversion, and thereby lends some support to the theory of Le Damany that the dislocation 
was due to anteversion, Unfortunately for this theory, anteversion is such a variable factor 
Anteversion — Much investigation has been carned out to determine the normal anteversion 
angle. While the results have been variable, a rough estimate shows that anteversion at 
birth is about 25 degrees and that it decreases during growth to 5 or 10 degrees when growth 
is complete (hNingsley and Olmsted 1948). Personal observation in a small number of foetal 
hips has largely contirmed the findings of others. Considerable racial variation has been 
reported with variations from 0 degrees to 45 degrees but the races in which the anteversion 
angle is the greatest are not necessarily those in which there is a high incidence of congenital 
dislocation of the hip; nor is the converse true (Martin quoted by Hass 1951) 

In the congenitally dislocated hip even greater variations are reported, ranging trom: the 
normal up to 90 degrees. The more extreme degrees tend to be found in older patients 
Phese findings are of necessity mainly taken from post-mortem specimens because of the 
ditheulty of estimating the angle with any degree of accuracy during life, especially in young 
infants when the ossific nucleus may not be visible, so that our knowledge of the progress of 
anteversion in congenital dislocation of the hip is rather slender and it is still far from certain 
how much is primary and how much secondary. Furthermore, many of those with great 
experlence of the condition have doubted its Importance even if it does occur Fairbank 
stated that only on rare occasions had he found anteversion to be of significance, a view 
supported by Gall (1948), who maintamed that although anteversion is present in all congenital 
dislocations to a certain extent, it is seldom necessary to correct it by operation. On the other 
hand Krida (1928), Badgley (1949) and many others have stressed its importance, and ther 
are certain other factors which make the theory of Le Damany attractive. Briefly, this theory 
postulates that if the femoral head and neck point forwards, as with excessive anteversion, 
so long as the hip is flexed there is no tendency for dislocation to oceur, but with extension 
the femoral head will be levered against the anterior capsule, the fulerum being the posterior 
hipof the acetabulum, The capsule stretches, allowing at first subluxation and later dislocation 
when the head crosses the lip. All would be well with this theory if extreme anteversion were 
present in all congenitally dislocated hips. But this is not the case. While strictly speaking, 
anteversion is a relationship between the femoral neck and the femoral shaft — a relationship 


that is relatively stable even if it does alter to a certain extent during the growth period 
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the “ position’ which is likely to produce subluxation and dislocation in the way deseribed 
above is lateral rotation, and we must appreciate that in the hip joint itself anteversion and 
lateral rotation are one and the same thing, and that the effect of lateral rotation wall be 
increased by any anteversion which may be present according to the formula: 90 degrees 
lateral rotation -45 degrees lateral rotation +45 degrees of anteversion 90) degrees of 
anteversion, Or, to put it another way, anteversion is lateral rotation of the upper end of the 
femur without lateral rotation of the lower end. This interpretation has a number of facts 
to support it 

Firstly, there is the mechanism, already discussed, by which the limbus is inverted 
into the joint 

Secondly, there is the ease with which an early subluxation can be reduced by medial 


rotation without the assistance of abduction or flexion. The view is widely held and supported 


wmal is now 


rotation 


by Hart (1942, 1949) that subluxation is really a stage in the development of dislocation 
If this observation is correct, it would be only logical to say that any modification to the region 
of the hip joint that would convert a subluxation into a normal joint should have prevented 
a potential dislocation. But such a modification would have to be undertaken before secondary 
adaptive changes had developed to confuse the result. Many authors have pointed out the 
frequency with which, in appar ntly unilateral dislocation, the other hip is in fact defective 
and in due course willsubluxate or even dislocate. Hart attributed this to a primary dysplasia 
of the acetabulum. Such a hip is shown in Figure 7, which illustrates a case in which the lett 
hip had been successfully treated fora complete dislocation but the right hip is now subluxated 
Phis subluxation can be reduced by putting the hip into medial rotation and the reduction 
can be maintained if a suitable rotation osteotomy is done (Fig. 8) 

Phirdly, after removal of the obstruction at open reduction, the hip is pertectly stable 


in a position of full medial rotation, which eliminates the evil effects of lateral rotation or 
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anteversion, or in the frog position which also tends to neutralise anteversion. From this it 
may be inferred that anything that prevents lateral rotation will make the joint stable 

Fourthly, the foetal alignment of the hips Involves a high degree of lateral rotation with 
flexion 

Lastly should be mentioned the effect of lateral rotation as seen « xperimentally in the 
hip of a foetus or newborn intant at post-mortem. In one such experiment the hips of a 
thirty-one week foetus were used. The muscles, capsule and ligaments were removed but 
the acetabulum and femoral head were left mtact Phe power of suetion was such that a 
force of three-quarters of a pound was required on a spring balance to break it. The suction 
Was also an excellent guide as to when subluxation occurred probably the most accurate 
guide that could be obtained. In these particular hips the angle of anteversion was between 
$5 degrees and 50 degrees. With the hip tully flexed (160 degrees), 70 degrees of lateral rotation 
of the femoral shaft was possible without breaking the suction. With the hip extended it 
was Impossible to rotate the femur nearer to the neutral than 20 degrees of medial rotation 
With the hip flexed 90 degrees, neutral rotation could just be reached, but if. the hipy was 
abducted some lateral rotation was possibl 

Phere is reason to suppose that anteversion will, given time, increase or decrease. To 
understand how readily this can happen under the influence of outside foree, we must 
appreciate how and to what extent the femur grows in length at its upper end. This growth 
seems to be made unnecessarily difficult: because of the presence of the femoral neck. In the 
foetus the upper end of the femur has a single epiphysis just like the lower end. One“ condyle 
is the femoral head and articulates with the acetabulum, the other ‘ condyle’ is the ereater 
trochanter and has, of course, no articulation. Later the two “ condyles’ are se parated by 
the neck and form two separate epiphyses. Continued growth with such an arrangement 
entails extensive remodelling throughout the growth period, and such remodelling naturally 
lends itself to changes in shiapn Phe extent of growth at the upper end of the femur is clearly 
shown by the growth lines in Figure 10, though apparently more growth takes place im the 
neck than trom the trochanteric me taphysis Phe amount of growth shown has taken pl et 
in about seven months 
Other changes) Other changes in the pelvis, acetabulum or upper end of the femur ean be 
accounted for as due to simple aplasia, the result of ineffective use or to abnormal pressure 
of one part on another. In several open reductions it has been found that the infolded limbu 
has been pressed into the articular cartilage of the acetabulum resulting ino a marked 
indentation even at an early age \t some time these changes become irreversible but there 
seems to be no reason to suppose that they are other than secondary or that there is am 


primary aplasia or dysplasia of the acetabulum itselt 


DISCUSSION 


From these facets we can draw a fairly clear-cut picture of how congenital dislocation 


develops from what ts at first a normal joint. For example, we can visualise the hip of a foetus 


of about thirty to thirty-five weeks. The acetabulum is cartilaginous and normal. Thr Upper 
end of the femur is also cartilaginous with 45 degrees to 50 degrees of anteversion. which 4s 
normal. There is no suggestion of dislocation or subluxation and the hip is flexed. So long a 
it remains flexed it is “sate But whenever the hip is extended, either it must go into medial 


rotation or abduction or both, or a considerable strain will fall on the neck of the femur and 

the anterior capsule of the jomt, tending to twist the femoral neck and stretch the capsule 

Pus being the case, one of three things will happen: 1) Nothing will give way under the strain 

and the excessive anteversion will remain without subluxation or dislocation. Clinically we 

occasionally meet this unsightly condition, the patient having excessive medial rotation and 


virtually no lateral rotation. 2) The upper end of the femur will gradually yield under the 


intermittent pressure so that the excessive anteversion will be slowly moulded away and a 
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normal hip result. 3) The anterior capsule will stretch, allowing subluxation ind later 
dislocation to develop. As the capsule gives way, less force will fall on the femur so that 
there will be less tendency for the anteversion to be corrected and an excessive degree will 
persist after birth and, should the anterior position of the head persist the angle will be 
increased. Subsequently, all the changes previously described will deve lop 

This hypothesis is based on the finding of the extraordinary constancy with which the 
limbus or labrum glenoidale is inverted into the joint in so-called typical congenital dislocation 
of the hip and evidence is presented suggesting that this inversion is the re sult of an antero 
superior dislocation, the result of extension of the hip in the presence of lateral rotation, 
ded and abetted by anteversion. If the fore producing the inversion persists long enough, 


the limbus will not again evert. It is natural for the limbus to get harder and finally to undergo 


higure 9 Congenital dislocation of the left hip a ld of twen 


fifteen months later. There as ¢ lran of movement and nor 


ire clearly visible 


ossification a sequence ot events that may contribute to the increasingly poor results of 
conservative treatment with advancing age 

The proof of a hypothesis must always be in its application, If the sequence of events 
deseribed ts right, it should be possible, up to the time when secondary changes are irreversible. 
to obtain a good result in just so long as is required to turn the limbus out of the joint and 
permanently to prevent the laterally rotated position at the hip. That this can happen in 
a certain number of hips by conservative means alone if given time is undoubtedly true. but 
if it were possible to evert the limbus with certainty and rapidity, or even to excise it as 


previously reported (Somerville 1953), it should be possible to effect a good result in a short 


time. While early removal of the inverted limbus has the advantage of producing a relatively 
normal acetabulum as quickly as possible, it has the disadvantage of not allowing sufficient 
time to elapse for the anteversion to correct itself naturally if it is going to. and a rotation 


osteotomy must be done to reduce the time of immobilisation to the minimum 


— 
— 
Fic. 9 
months. Figure hip 
stability. Harris's growth lines 
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chad 


[tis not in the provinee of this paper to report the results of treatment, but one example 


Is given Which is encouraging 5 Wand 10 It is that of a child aged twenty months at 


Phe hip was pulled down on a frame and abducted for four weeks 
was then excised. Five weeks later 


SIX weeks 


admission the limbus 
a rotation osteotomy of 60 degrees was don 
) plaster movement was begun without restraint, the child 
wanted to, four and a half months after 


and atter 
walking when she 
idmussion. A vear and three months after operation 
the clinical result is excellent with full movement and normal stability 


Radiologically thi 
acetabulum has developed well 


Generally speaking, the great majority of hips so treated 
have progressed similarly so fat 


CONCLUSIONS 
Based on the constancy with which the 


congenital dislocation of the hy 


limbus is inverted into the joint ina typieal 


i hypothesis IS prese nted which suggests that the se quence 
dislocation. 1s | lateral rotation aided and abetted 
2) extension of the hips causing subluxation 
the limbus; 4 


of events leading to established ly 
anteversion ; 3) dislocation and inversion of 
secondary changes in the upper end of the femur, pelvis and acetabulum 


Which will also develop if the deformity does not progress beyond a subluxation 


\ pen picture is drawn showing how anteversion is either moulded away during growth 


to produce a normal hip, or persists with or without dislocation 


Phe fate of the persistently 
inverted limbus ts discussed and a line of treatment based on these tindings is briefly considered 
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TUBERCULOSIS TRANSMITTED BY BANKED BONE 


| I P JAMES, LONDON ENGLAND 


H 


Phe use of banked bone is becoming general; there are few published) reports of 
complications. At many hospitals an adequate supply of bone has proved difficult to obtain, 
and the use of ribs removed at thoracoplasty for pulmonary tuberculosis has become Common 
Pheoretically it has seemed a sate procedure and Hausmann (1951) and Marsh and Barton 
1952) have supported this after examination of nb marrow Hausmann examined ribs 


from sixty-nine thoracoplasty stages by direct smear of rib marrow, and by culture of mil 


marrow and surface cultures: in all cases these were negative. Marsh and Barton ¢ xamined 
the marrow from ribs on sixty-six specimens by direct smeat and culture, and again in all 
cases there was no evidence of acid-fast bacilh 

During the last vear mbs from thoracoplasties performed cases of pulmonary 
tuberculosis have been stored in the bone bank Phe ribs have been frozen at 15 degrees 
Centigrade to — 20 degrees Centigrade in a solution containing pemeillin and streptomycm 
Phey have been used in a wide variety of orthopaedic procedures. In the last months four 


tuberculous abscesses have been discovered After removal of the infected bone chips and 


curettage, the wounds have healed without further incident; 1t 1s, however, possible that 
further manifestations may appeal Phis unfortunate sequel makes it obvious that such 


material is unsuitable for bone gratt 


CASE REPORTS 


Case 1 First and second stage spine fuston tor scoliosis Iwo weeks later the wound broke down. 
Iwo months after the first stage pleurisy developed with a swinging temperature for three weeks, 
An enlarged axillary gland appeared and biopsy ot this showed tuberculosis. Sequestrectomy and 
curettage of the wound followed by primary suture led to healing Direct smear and culture trom 
the wound confirmed tuberculost Streptomycin and isonicotini hvdrazide were given for three 
month 


Case 2. One-stage tusion tor scoliosis Some weeks after operation two small sinuses developed 


these persisted, and four months atter operation curettage was performed. Teach sinus led into a 


hort track containing caseous material, but no dead or exposed bone was found Phe caseous 
material was confirmed as tuberculous by culture and histological examination Both sinuses 
healed immediately without chemotherapy 

Comment —There were several common donors for Case 2 and the second stage of Case l 

Case 3. First stage fusion for scoliosis Phe wound became infected (clinically an infected 
haematoma): the collection was drained len weeks later the wound was still draming and an 
enlarged axillary gland was tound \cid-fast bacilli were found in the wound Sequestrectomy 
was performed and primary suture carnmed out Phe wound has almost healed in two week 

Streptomycin and isomeotini hydrazide have been given 

Case 40 One-stave fusion of eight vertebrae Phe wound healed by primary intention but three 


months after the operation a small sinus appeared ; this remained small Six months after operation 


equestrectomy was pt rformed. a few egranulations were removed and two small bone chip which 


were lying loose were picked out. The wound healed immediately atte the operation. Section of 


the vranulation tissue showed typical tuberculost There were at no time any genera Vimptoms 
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CONGENITAL KYPHOSIS 
BINGOLD, LONDON, ENGLAND 


Of the conditions resembling tuberculosis of the spine congenital kvphosis is the least 
well known. In English literature it has been briefly described only by Brailsford (1948). 
Fairbank (1951) and Ferguson (1949). Long articles on the subject have, however, been 
published by Duteh, French, German and Italian writers (Van Assen 19380, Lombard and 
Le Genissel 1938, Saidman 1948, Bauer 1933, Lindemann 1931, Miller and S« hapira L936 
Phe aim of this paper is to give an account of congenital kyphosis based on a study of three 
cases and a survey of the literature 

CASE REPORTS 
Case 1. d/ t pivst lumbar and rudimentary twelfth thoracic vertebral bod \ well built girl of 
fourteen vears had a painless thoraco-lumbar kyphosis (Fig. 1 Chere were no other symptom 
orsigns. Her height was tittv-eight inches (slightly below the averave The deformity was noticed 
infancy (Fig. 2 From five to ten vears of age she was treated for tuberculosis of the pune 

he spent three years on a plaster bed and subsequently wore a plaster jacket which she discarded 
at nine vears of age There was no family history of skeletal deformity Her mother died of 
pulmonary tuberculosis 


Radiogrvap/ bigure is a tracing of a radiograph of the pine taken when the 


patient was ten months old Phe body of the first lumbar vertebra is missing and the body of 


the twelfth thoracic is rudimentary, but the pedicles and spinous processes of these two vertebrae 
are present Figure 31s a radiograph taken when the patient was fourteen vears old The 

has mecreased he twelfth thoracic vertebral body is hardly recognisable. the eleventh thoraci 
articulates with the second lumbar body and osteophytes have formed. Antero-posterior proyection 
showed absence of the twelfth left mb and spina bihda of the second sacral segment Phe rest of 
the skeleton was normal 

Case 2.) Rudimentary elevent ad li h thovag vertebral \ well built girl of eight 
had a painless lower thoracic kyphosis £ She had no other abnormalities. Her height we 
fiftv-one and a quarter inches (normal She had been under observation for over tive vear 
Phere was nothing of note in the family history 

Radiograph examination Phe eleventh and twelfth thoracic vertebral bodies were rudimentary 
but the pedicles and spinous processes were normal (Figs. 5 and 6 there was a spina bitida of 
the first sacral segment The rest of the skeleton was normal 

Case 3. Ahsence of body of second lumbar vertebra Keported by courtesy of Mr Vo HE \ 
baby girl of tive months had a marked but correctable angular kyphosis in the upper lumbar 
region Phere was no evidence of rickets o1 paralysis In spite ofa brace the deformity progressed 
and it did not disappear on extension or increase on flexion when the child was tifteen months old 
higure 7 shows the deformity at two years. The child had no Vmptoms at the age of four year 
and her height was thirty-seven inches (shehtly below the average Phe mother sister ana the 
father s father died of pulmonary tuberculosis 

Radiograpl raminatior At two and a half years the second lumbar vertebral bod) 


rudimentary, but the pedicle and spinous process were present (hig. 8 


DISCUSSION 

There are two types of congenital kyphosis: the first is associated with widespread 
disturbance of ossification, and is seen in chondro-osteo-dystrophy, gargovlism, cretinism and 
ichondroplasia; in the second the kyphosis is due to localised malformation of the spine and 
the rest of the skeleton is normal. The second type will alone be discussed in the succeeding 
paragraphs 
Sev ineidence-—In Van Assen's (1930) series of eighteen cases the sexes were affected equally 
but if additional published cases are considered the deformity is commoner in females 
Etiology. The cause is unknown Except for two brothers with lumbo-dorsal kyphosis 


Van Assen 1930) no familial examples are known 
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scoliosis (Miiller 1931), rickets (Van Assen 1930), pes cavus (Van Assen 1930) and malformation 
of the ears (Van Assen 1930) 


Complications — There are only two 


Phe first, osteoarthritis, has already been mentioned 
Ihe other is damage to the nervous system 


This has been recorded in a quarter of the 
published cases. One of Bauer's (1933) patients had a positive | 


sabinski sign. Van Assen 
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CONGENITEAL KYPHOSIS 


(1930) described a patient with flaceid paralysis of the legs and another with paralysis 
the interosser of the feet and bladder insutticiency Lombard and Le Genissel (1988 
demonstrated compression of the spinal cord by opaque mye lography. The natural history 
of the disturbance of the spinal cord o1 cauda equina is unknown, because most of the patients 
reported so far were adolescents and were not followed up long enough 

Radiographic features Vhere may be up to tive abnormal vert brae (Van Assen 130 ay 
kyphosis has been observed between the fourth thoraci and the fourth lumbar vertebrac 
but its commonest site is between the tenth thoracic and the second lumbar Phe defect may 
consist in: 1) absence of the body of the vertebra (Case 3); 2) absence of the body of the 
vertebra associated with microspondyly of a neighbouring vertebra (Case 1); 3) mi rospondy|y 
of one vertebra (Saidman 1048); 4) microspondyly of two neighbouring vertebrae (Case 2 
5) incomplete segmentation of nets hbouring vertebrae (Fig. 9); 6) absence of a corner of a 
vertebra (Fig. 10): and 7) wedging of a vertebra in the lateral view which ts associated with 
a butterfly appearance in the antero-postertor view Fig. 1] \ noteh is sometimes present 
ina vertebra above the kyphosis (Cases 2 and 3 

Differential diagnos Dithculty arises only with tuberculosis (there was a family history of 
tuberculosis in Cases | and 3). Tf a patient with a thoraco lumbar kyphosis has a consistently 
normal pulse and temperature and a normal blood picture, and it the radiographs show one 
of the abnormalities described above without osteoporosis, destruction. of bone or disc, o1 
paravertebral abscess shadow, the diagnosis of congenital kyphosis ts probably correct 


Treatment According to Bauer (1933) the deformity cannot be ¢ rreeted by conservative 


measures. Operative correction has not yet been reported, but im cases m1 which the body oft 
i vertebra is completely missing resection of the spinous process and the lamina mn hildhood 
isa tempting proposition, because their presence is responsible tor the deformity. Lateran Ife 
pain from osteoarthritis may call for physiotherapy, supports, or even a local spinal fusion 
Minor degrees of paralysis do not require treatment. However, should severe symptom 
such as inability to walk, flexor spasms, trophic ulcers or retention of urime, develop, and 
spinal manometry and myelography show a spinal block, laminectomy and decompression 
of the spinal cord by longitudinal and transverse incisions of the dura without damaging 
the arachnoid are indicated. This may cause instability of the spine, but spinal fusion should 
ly 


Vsts 


only be carried out after an interval if demanded by increasing deformity or para 
SUMMARY 
| Phree cases of congenital kyphosis at or near the thoracoJumbar junetion are rep rted 


» The features of the deformity are discussed 
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MESENCHYMOMA (ANGLOLIPOSARCOMA) OF THE ‘THIGH 


Max Pemperton and P. INGRAM CRoMACK, ENFIELD ENGLAND 


From Chase Farm Hospital, 


fhe term mesenchymoma was first apphed by Gilmour (1945) to an unusual recurring 
tumour composed of embryonic connective tissu Phe tumour he reported appeared 
histolovically benign, but recurrences developed after every attempt at local removal. Sinee 
then, three more cases of a similar characte! have been collected and «ce scribed by Svmmers 
and Nangle (1951), who also recorded the fatal termination of Calmour’s case 

We now report two cases of me senchymoma each occurring in the thigh of a femal 


patient. They are compared with the four pr viously deseribed 


CASE REPORTS 
Case 1 \ woman aged forty-seven noticed pain and swe ling of the right thigh yust above the 
kre he swelling gradually increased and became more painful and interfered with movement of 
the knee and with walking. She did not attend tor advice until two and a halt veat ifter the 
onset of symptom On examination, the patient eeneral health was satisfactory and she had 
recently gamed weight Pemperature and pulse were normal Phe front of the right thigh was 
vereathy enlarged by an ovoid, smooth, tender velling extending from the upper border ot thre 
patella inte the upper third of the thigh (hig. 1 Phe skin was tightly stretched over the tumour 
and many dilated veins could be seen; the swollen limb felt warmer than the unattected thigh 
Lhe tumour did not involve the skin but was fixed to the deeper structures Fluetuation was not 
elicited. There was an effusion into the right knee joint. Flexion of the knee was limited to 40 
degree No palpable lymph nodes were discovered in the groin or abdomen Phe liver and spleen 


were not palpably enlarged. Radiograf hs of the thigh showed a large soft-tissue shadow, extending 


mainly in the long axis of the limb and occupying the quadriceps compartment of the thigh 
| 


{ 


Phere were no areas of calcification. The femur itself appeared normal. Radiographs of the chest 


were normal Phe erythrocyte sedimentation rate was 39 millimetres in one Wintrobe 
Hacmoglobin Wa 75 pe cent The Wa sermann and Kahn reactions were me 
\ fibrosarcoma involving the quadriceps muse le was suspected Biopsy was undertaken 


A thinned out Javer of apparently normal muscle was first encountered and deep to this a grevi 
} 


Histening capsule “The swelling was a pirated and a grey jelly obtained: a specimen of thi material 


was then taken with a spoon. Culture of a swab taken from the wound wa terile Sections ol 
the material obtained were reported as fragments of a me senchymoma 
lveatment Jocause of the known tendency of this tumour to recur alter incomplete removal and 


to grow more rapidly, amputation wa advised. Since the tumour had already extended well up 


the thigh. and was diffusely involving the quadriceps muse le. the limb was removed by disarticulation 
| 


at the hap jount all the muscles bemg divided as high as possible One vear alter the operation thie 


patient was in vood health and there was no sign of recurrence of the tumour 


Hist fot pecimes Macroscopically, the tumour wa ovoid and soft, and measured 19 
centimetres by 6 centimetres by 15 centimetres. [1 was partly surrounded by a thin diaphanou 
capsule On vross section the tumour was found to be eparated mto lobules by tibrous septa 
Ihe cut surface was glistening and greyish white big. 2 Phe tumour, which encircled the 


femur for almost three-quarters of its circumference extended upwards from the knee yomnt as 
far as the uppermost limits of the vastus imtermedius Although it was mainly confined to the 
quadriceps group, it involved also the insertion of the adductor muse les into the shaft of the femur 
Microscopically, the tumour was similar to. those described by Symmers and Nangle, and 
consisted of three main varieties of tissue angioblastic, fibroblastic and lpoblasti Phe vascular 
and fibrous components were blended and formed lobules of varying size Phe adipose tissue 
varied from immature lipoblasts to adult tat ce Is and was mainly found between the vasculo-fibrous 
lobules Phe cells were seen to be spreading along and invading the capsule and fibrous septa 
Mitoses were not numerous (Figs. 3, 4 and 5 
Case 2. A woman aged fifty noticed a swelling along the lower postero medial aspect of the 


right thigh which grew slowly for two vears before she sought advice on account of a more rapid 
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MESENCHYMOMA (ANGIOLIPOSARCOMA) OF THE THIGH 
increase in size. “There was no sharp pain but an ache was complained of atter use. On evamination 
an oval swelling occupied the postero-medial aspect of the right thigh yust above the knee. It was 
well circumscribed, but it was attached to deeper tissues. [t was not tender. Radiographs showed 
a soft tissue swelling in the thigh without any bone changes; there was no evidence of secondary 
deposits in the chest 

Tveatment Phe mass was treated at another hospital by an extensive local excision Phe tumour 
was found Iyving deeply in the adductor cana!; there was no Obvious capsule. It did not appear to 
arise from any particular structure. Micros¢ opically, the tumour was found to be a mesenchymoma 
Sections of the specimen removed resembled closely the histological appearance in Case | 

Progve and further treatment The immediate post-operative course was uneventtul, but one year 
later a recurrence of the tumour was observed \ lump four centimetres in diameter appeared in 
the centre of the old) sear The ma was removed together with the fascia of the surrounding 
muscles There was a turther recurrence one vear later: local excision was again undertaken 
Phere was vet another local recurrence nine months later, avain treated by excision 


3 


id; 


we 


ae 


. 


the tumour to be imvolving the 


hie pecimen removed at the third operation showed 


artorius muscle, and histologically it) presented a more primitive and active picture than before 
hig. 6 \t the fourth operation it was obvious that the tumour was infiltrating the surroundin 
tissues \mputation was therefore undertaken four vears after the onset of symptoms and three 


vears atter the first local excision. The limb was severed well above the site of the highest recurrences 


ne vear after operation there was no evidence of a return of the lesion 


DISCUSSION 


wing (1940) deseribed a foetal or embryonal myxo-liposarcoma Phe term 
“mesenchymoma | was first apphed to this type of tumour by Gilmour (1943 Phe term 


mesenchymoma as apphed to this particular tumour is thought to be appropriate because 


of the resemblance of the primitive fibroblastic component of the tumour to mesenchymal 


tissue. Angiomatous and lipomatous elements are also present and the tumour it least 


locally malignant 
Confusion in terminology may arise because the term mesenchymoma has also been 


apphed to other tumours such as myxomas, mixed malignant tumours of mesodermal origin 
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hig. 6 
Case 2 second recurrence removed two ears atter thre 
rst | \ entral cellular area of sarcomatous ippearance 
eel led) by original tumour tissue (Hand J So 
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Local removal ktecurre 


High amputation. Mah 


Local removal Kecurrence 
months High amputaty 


known recurrence 


Local removal. Multiple ree 


excision and radiotherapy 


23 yvears alter first EXCISION 


removal and 
subsequent rect 


amput ition 


(Stout 1948), and even to undrtte rentiated sarcomata (Nlem 1932) Phere is no doubt that 


the two cases presented here contorm to thre pattern of Gilmour's case to which he applied 


the description mesenchymoma 

Phe clmical pieture ts that of a locally malignant recurring tumour and in three of the 
Fable 1) so far recorded death eventually resulted, although there was no firm evidence 

It is felt that since recurrence scems 


of metastatic ce posits mm any of these three fatal cases 
invariably to follow local removal a relatively drastic surgical policy ts 
If the locally invasive properties of the 


justifiable and indeed 


necessary in the treatment of this type of tumour 
tumour are confirmed at biopsy the histological picture conforms to that of 


‘mesenchymoma the proper treatment Is an amputation disarticulation without any 


attempt at loc il excision 


Ix 1944 
55, 405 

1932 \kk 
1048S Vi 


: 
SSS 
1 
at Duration ot | 
first site of lreatment and 1 
j toe irre before it sO Tar 
1 | treatment | 
Disarticulation at fap, whi ided 
Cromack (1953 = muscle No recurrence t 
Phree local excisior vith rrem 
i Pembertor re rhivl ifter each it horter intel 
Cromack (1953 \mputation throu mid-thi NI 
| 
X | recurrence to cate one Veal 
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: 
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Nangle 1951 muscles 
| 
| Nangle (1951 quarter Kecurrenc 
i Death 4 vears atter original excision 
For details of Case 2 we are indebted to Mr A. G. Youn of Hitchin We wi particularly t thank 
Dr Prendiville, Consultant Pathol tat Chase Farm Hospital, for tis help ou botl 
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A PAROSTEAL LIPOMA 


FAIRBANK, LONDON, ENGLAND 


PHOMAS 


\ 


Phe recent pubheation im the Journal of a case of lipoma causing a lesion of the posterias 


Interosseous nerve (Richmond 1953) prompts me to report a similar case seen in [27 1 whi 


the same nerve seemed to be involved, but without interference with its funetion 

Case report) \ man of fifty-eight years complained of a lump on the outer side of hh 
right forearm which he had noticed for the past three weeks. His only complaint was that 
for some time past, when playing the piano, his arm got. tired Phere was an obviou 
swelling on the outer side of the forearm: im_ the 
upper third. The swelling was firm with a slightly 
irregular surface which was rather clastic in the 
middle but not actually fluctuant: below, the 
swelling ended rather abruptly. Tt was not tender 
It was covered by the muse les and rotated with 
the radius Phere were no large veims of other 
visible changes in the arm and no paralysis The 
radiograph showed a bilobed translucent area im 
the muscles beside a normal radius (Fig. 1), so a 
diagnosis of lipoma was made \t operation the 
tumour was found buried beneath the tibres of the 
supinator brevis) musele \s the position and 
direction of the deep groove in the surface of the 
tumour suggested that this was produced by the 
posterior interosseous nerve it was decided that it 
would be wiser to leave this part of the capsul 
intact. The lipoma was divided a ltth below this 
vroove, and removed in two parts, the upper 
being slipped from beneath the nerve without 
ditheulty \ few outlying nodules of fat were 
found lying posterior to both lobes of the main 


tumour. The periosteum covering the radius was 
intact. Examination of the forearm later revealed Radiograph showing the bilobed 
no sign of nerve damagt translucent 
Comment. Parosteal was the term used by 

Arey Power in when he reported a case of lipoma growing beside a femur. In hits 
book on Tumours, Bland-Sutton (1906 cited fourteen cases, mecluding three of his own, of 
‘ parosteal lipomata "’ which he regarded as “arising from the periosteum In only one of 
these eases was the radius the bone involved (Smith PS868). This was ina boy of nine years 
with a lump the size of a mans fist which had been growing for six years: on removal of 
the tumour the neck of the radius was bare and “ beset with minut spicules NO 
mention is made of any paralysis. Parosteal seems preferable to periosteal as apphed to 


these lipomata, and both terms seem to be more accurate than subperiosteal 
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A CASE OF TUBERCULOSIS OF THE ISCHIUM 
G;.S. TUPMAN, ALTON, ENGLAND 


tray, Lord Mayor lreloary Orthopaedic Hospital, Altos 
Orthopacdic R tray, Royal Portsmouth Hospital 


luberculous infection of the ischium is rare. Between the years 19OL 1936 only seven 
cases were reported, all in French (Coeuilliez 1909, Sorrel and Sorrel-Dejerine 1932). In 1936 
Kaplan described the first case in English, and later Magnusson (1938) reported further cases, 
also in English, from Sweden. He reported eight cases of osteitis of the ischium treated at 
Varberg between 1928-1936, seven in adults and one in a child aged six vears. Five of these 
cases were, however, of uncertain etiology. Magnusson assessed the incidence of tuberculosis 
of the ischium as 0-2 per cent of all cases of bone tuberculosis 

All the above authors drew attention to the insidious onset and invariable previous 
vluteal injury. Unexplained sciatic pain was often the first svmptom 

For extensive lesions, Milch (1935) of New York described excision of the ischium and 


its ramus by subperiosteal resection from the perineum 


CASE REPORT 

\ girl aged twenty years, a costing clerk, reported to her doctor complaining of an 
aching pain in the grom. The pain was of gradual onset and was present both during activity 
and at rest, but more particularly on walking. She had been treated for epilepsy, but otherwise 
had been quite healthy; there was no family history of tuberculosis. She had fallen on to 
the buttock nine months before. Radiant heat and massage afforded rehef for three months 
\ month later she complained of pain in the back of the upper thigh and found that flexion 
of her right hip caused discomfort, She stated also that she was able to walk more comfortably 
in high-heeled shoes. She earried on without treatment fora further eight months, after which 
she again sought advice for a gradually enlarging swelling in the buttock. She also complained 
of a burning pain in the right buttock on sitting. She was admitted to hospital 

On examination the swelling, four inches in diameter, was found to be warm and 
fluctuant, and extended upwards deep to the gluteus maximus. There were no Jocal skin 
colour changes. There was no tenderness or spasm in the thoracic or lumbar spine, whose 
movements were free, nor was there any other tender point Abdominal and rectal 
examination revealed nothing abnormal, and chest) examination revealed no clinical 
abnormality, but radiographs showed a healed lesion at the right apex. Radiographs of the 
spine, hips and sacro-iliac joints showed nothing abnormal, but there was a suspicious area 
of rarefaction in the right ischial tuberosity with evidence of sequestration (Fig. | 

Phe diagnosis of tuberculous abscess was confirmed by the aspiration of 350) cub 
centimetres of thin yellow pus containing acid-fast bacilli 
Treatment and progress ~The abscess tilled up again and required further aspiration within 
four weeks. A sinus developed at the aspiration site after a week and continued to discharge 
profusely. Further radiographs of the right ischium a few weeks later showed a large cavity 
containing sequestra (ig. 2) 

After treatment by strict rest in bed, with restriction of leg movement by the means of 
sandbags, the sinus in the buttock gradually healed. But two months later a swelling appeared 
in the perineum; this broke down in twenty-four hours and discharged pus profusely. The 


abscess had apparently tracked forwards through the isehio-rectal fossa, A course of penn lin 
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Fic. 1 
Initial radiograph of howing an area of rarefaction and sequestration witha 
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ind sulphamezathine was started to deter second 

infection, and the discharge decreased Radiographs 
showed no further bone destruction. Since the serial 
blood sedimentation rates had remained) stationary 


operation was undertaken. The right ischial tuberosity 


was explored through Henry's gluteal approach, under 


streptomycin cover. When the gluteus maximus was 
reflected pus was located tracking down to the ischial 
tuberosity I hie surface of the bone Was necrosed On 
its inferior aspect, and a loose sequestrum was found 
plugging a cavity three-quarters of an inch in diameter 
hig. 4). This and two further sequestra were removed 
ind the cavity in the ischium was curetted. The wound 
was closed round a tube passed to the site of the lesion 
Local streptomycin was instilled into the tube (Q:5 
gramme twice daily) for four days Phe system 
streptomyem (0-5 gramme twice daily) was continued 
for ten days. The wound heaied by first intention, and convalescence was uneventful 
Radiographs two months after operation suggested that the lesion was healing (Fig. 3). The 


patient remains well one year after operation, and there are no symptoms 


or permission to publish this case and to Miss Thomis« 
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PARATHYROID OSTEODYSTROPHY 
Report of a Case 


RicHARDS, Oswestry, ENGLAND 


slist ill 


prompted a careful maquiry mto her history 


From. the age of twenty she had suffered from recurrent attacks of indigestion 


haematemesis, anaemia. tiredness Vague pains in her bones and swelling of the ankle 


Serta events stood out clearly in her memory. At the 


injuring her back, as a result of which she was contined to bed for approximately two years 


ind developed a kyphosis. At the age of sixty 
shi noticed that her legs I low the knees 
became swollen shee ‘perrenced aches 
ind pains in her bones, particularly het 
back. At sixty-six she suffered from a se Ver 
ittack of indigestion asso lated with vomiting, 
upper abdominal pain and haematemesis. At 
that time thr thdomen Was explored for 
suspected carcinoma of the stomach: no 
gastric neoplasm was found but a uterine 
fibroid and a evst of the oy ry were removed 
Thereafter she de Veloped quite sever pals 
In her bones, whieh continued until the time 
of her admission 

ro) During the routine manipulation 
to reduce the fracture of the femoral nec] 


a spiral fracture of the shaft of the femaun 


was produced At the subsequent nailing 


operation it was noted that the bone was 
abnormally soft \ biopsy was taken but 
thie pathological CNammation howed 


conclusive findings 


livatto} Phe blood calerum was 
milligrams percent, phosphorus 2-0 milligt 
Initial radio rap) hi inv fra in the feme 
percent, alkaline phosphatase 25 units. Blood neck and osteoporosis of the upper end of the bone 
picture Was normal except for diminished 
haemoglobin value (70 per cent Blood urea was 30 milligrams per cent and plasma protein 


OO grammes per cent Urine consistently contamed Bence Jones proteose and a trace of 


\ woman of sixty-nine was admitted with a fracture of the neck of the left femur (Fis 


ned while she was mounting the stairs In her home. Het subsequent clinical course 


age of forty-nine she fell downstairs 


albumen, Two sternal punctures gave films suggestive of multiple myelomatosis. Further 


biopsy of one tibia was inconclusive 


Further investigations three months later showed that the blood calcium had risen to 


13-6 milligrams per cent. Complete radiographic examination revealed generalised Osteoporos! 


a 
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vith cystic changes in several bones (Figs. 2? to 7) Biopsy of one tibia showed change 
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Figure 8 —Section from tibia showin picules of bone with many giant cells and much tibross 240 if 
Figure 9 Another area. Numerous picules of bone, some of Which appear to have been split by tibrou 
tissue 240 
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consistent with osteitis tibrosa cystica (Figs. 8 and 9). Bence-Jones proteose was still present 


in the ure 
The neck was explored and a large tumour of the right Superior parathyroid 


reatment 


vland was removed (Fig Macroscopically, the specimen showed general hyperplasia of 


Mic roscopically, the cells were all of a 


the gland without exidence of a localised adenoma 
: Phere were a few cells with exceptionally large hyperchromatic muc le 


pale, oxvphil type 
Figs. and 12 


| 
iit] | | 
i ‘ | 
< 
hig. 10 
lhe parat rom) tumour removed from the necl i 
Fic. 12 
Figure PL Photomicrograph of a section of the parathyroid tumout 60 Figure 12.— A section of the 
‘ tumour seen in higher magnification 530) 
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PARATHYROID OSTEODYSTROPHY 


Four davs iltel Operation, Bence Jones proteose disappeared from thr 
On the eig av she deve loped t severe attack of tetany which was controlled with some 


ditheulty with caleium lactate, calcium gluconate and cak iHerol 


When the patient was last reviewed two years and three months after operation she had 


made good progress: the fractures of the femur had united. and the evstic lesions of the bones 


had filled in, but considerabl Osteoporosis Was still present. She was in good health and 


Iked with the aid of a sticl 


DISCUSSION 


\Ithough the diagnosis of parathyroid osteodystrophy was suspected at the time of the 
nailing operation the serum calcium was at that time within normal limits and there were a 
humber of unusual features that threw doubt on the validity of that diagnosis. — It seems 
possible that the history extended back forty-nine years to the time when the patient first 
developed symptoms of aches and pain in her bones, anaemia. and syvinptoms of peptre 
ulceration at the age of twenty Phere were also four periods when her svinptoms wer 
definitely worse: first, the onset mentioned above second, when at the age of forty-nine she 
fell and hurt her bac k and was in bed for two vears and ce veloped { kyphosis of the Sprne 
third, when severe oedema of the legs below the knees da veloped at the age of sixty: and 
fourth, when she was admitted to hospital for laparotomy for suspected carcinoma of stomach 
\t these times, the pains in the bones were particularly bad, although she was a little vague 
about their severity at the time of onset of symptoms forty-nine vears ago 

Norris (1947) from a review of 322 cases published in the literature, concluded that the 
duration of parathyroid osteodystrophy was much longer than was generally realised and 
reported one case of thirty-nine vears’ duration, He also observed that im some cases there 
appeared to be periods in the course of the disease in which the severity of the symptoms 
Was increased. Further, the obstinate anaemia from which th patient suffered fits in with 
Rienhott’s (1950) observation that anaemia is common in all conditions in Which hyper 
caleaemia is present. Gastric and duodenal ulcers in asso lation with hyperparathyroidism 
have been reported by Rogers e¢ al. (1947) and Black and \ekerman (1950). The presences 
of Benee- Jones proteose in the urine was reported by Snapper (1949 

Phis was my first contact with a case of hy perparathyvroidism and the features which wer 
at first rather confusing became clearer as the investigations were continued and the literature 
surveyed. Since approximately 40 per cent of parathyroid tumours present themselves as 
generalised osteitis tibrosa eystica (Hoffmann L952). it is hoped that this case report may 


help to draw attention to some of the k ss common or less recognised features of the conditior 


\ 
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OSTEOARTHRITIS OF THE HIP: A STUDY OF THE NATURE 
AND EVOLUTION OF THE DISEASE 


CHAJOWICZ and J. TRUETA, OXFORD, ENGI 


Despite the efforts of many workers to increase our understanding of osteoarthritis, 
effective measures have been devised only for the treatment of the advanced stage of the 
disease; such treatment usually involves cither the total suppression of the atfeeted joint 
by arthrodesis or the more or less complete removal inherent to arthroplasty Phe vogue 
acquired by these operations proclaims our failure to arrest, and even more to reverse, the 
progress of the disease before the joint has been completely disorganised, a process which 
entails prolonged suffering and frustration 

Phe investigation here reported was initiated under the belief that, as has happened in 
other conditions, a better understanding of the problems involved might lead to new 
therapeutic advances. We were conscious from the beginning of the skill and authority of 
those who had preceded us in the study of osteoarthritis but the persistence of many 
conflicting views and important gaps in the knowledge on fundamental points seemed to 
justify further work. Many previous investigations have been directed to the tissue changes 
produced by the disease and, as methods ot resear h have become Increasingly refined, the 
pathological studies have also been made more penetrating, the study of the cell giving 
place to that of the molecule. Surgeons, however, have the unique opportunity of seeing 
the disease as it affects the joint as a functional whole and not as an ailment of a particular 
tissue such as cartilage, bone, capsule, synovial membrane or synovial fluid. 

We have selected the hip because it is the commonest 


TABLE I clinical site of severe osteoarthritis and the investigation 


rRIBUTION O MORAT hasembraced not only the disorganised joint of the final 
XAMIN 


phase of the disease but the various stages of its evolution 
from the normal. Our description is limited, largely by 
considerations of length, to the femoral head: we have found 
that the changes in the acetabulum are similar and. like 
mirror images of those occurring in the other member of the 
irticulation 

In the pages that follow we bring the results of out 
analysis mainly for the consideration of our surgical 
colleagues who are daily confronted with the responsibility 


of treating patients suffering from osteoarthritis of the hip 


MATERIAL 
Phis investigation is based upon the following human 
material: 1) Ninety-one post-mortem examinations of the hip 
This maternal, analysed Vable T, showed all variations 
from that of normal health to advanced osteoarthmtis. 2) Forty-thve femoral heads removed 
it operation trom osteoarthritye hips 3) Radiographs obtained from eighty selected 
patients suffermg trom osteoarthritis of the hip in whom it was possible to follow the 


progress of the disease over several vears 
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THRITIS OF THE HII { STUDY OF THE NATURE AND EVOLUTION OF THE DISEAS 


METHODS OF INVESTIGATION 

Phe tissue studies reported below were made with particular reference to the region ot 
the joint in which the lesions occurred: essentially it has been a correlation of pathology 
and joint topography, and the methods used were as follows 
Dissection and macroscopic examination The post-mortem examination of hip joints permitted 
not only the collection of material but the observation of the site and the intra-articular 
relationship of the various pathological lesions 
Radiography Radiographs in at least two planes at rght angles to each other were made of 
all specimens. Many of the specimens were then sawn up into shees whose thickness and 
plane of section varied from specimen to specimen and these were then submitted to further 
radiography Phe extent of cartilage lesions was frequently indicated by the insertion. of 
radio-opaque markers into the cartilage prior to radiography 
Histologv—Written and photographic record was kept of the exact area of the joint: from 
which any material was taken for histological examination. Sections embedded cither in 
paraffin or low viscosity nitrocellulose were stained by routine colorimetric techniques 
haematoxylin and cosin, Van Gieson. Histological techniques using toluidine blue, colloidal 
iron (Hale) and periodic acid Schitt (MeManus) were employed for the investigation of the 
mucopolysaccharide content of the articular cartilage 
Investigation of the vascular pattern of the osteoarthnitic femoral head — Yhe methods of vascular 
injection and the radiographic, transpareney and special histological techniques used in this 
study to demonstrate blood vessels within bone have already been deseribed in a previous 
paper (Trueta and Harrison 1953). Histological examination of injected tissues has been of 


inestimable value in interpreting the vascular arrangements in sections cut from unimyected 


material 


SOME PRELIMINARY CONSIDERATIONS OF THE ANATOMY OF THE HIP JOINT 
Before deseribing our pathological findings it is considered necessary to emphasise some 
anatomical features of the hip jomt 
Phe human hip is classed as an enarthrosis or a ball-and-socket jomnt, but certain features 
of the acetabulum considerably reduce the implications suggested by this detimition. With 
the exception of the fovea capitis the femoral head is entirely covered by hyaline cartilage 
but the acetabulum is much less completely lined. There the cartilage has the shape of an 
inverted horseshoe between whose two limbs is the acetabular 
fossa (Fig. 1) which contains a pad of fat covered by synovial 
membrane. Such an arrangement of the acetabulum entails 
that in any position of the yommt a considerable part of the 
surface of the head of the femur is opposed to the soft 
tissues filling the acetabular fossa and not to acetabular 
articular cartilage. This fact may be demonstrated in sections 


of fresh cadaveric hip jomts. It ensures that a considerabl 


area on the infero-medial surface of the femoral head is , ao 
prevented by lack of articular contact from the transmission acetabular 
of joint stress. Such seetions also demonstrate that anteriorly, mee " & 
superiorly and, to a lesser extent, postenorly, the marginal sD iow 
articular cartilage of the femoral head tends to project 
laterally outside the acetabulum. Only in the very extremes 
of movement can most of this peripheral cartilage of the head 
be brought into articulation with the acetabular cartilage 

Throughout this article the articular cartilage on the 


head of the femur which in the normal ranges of movement ‘os 


articulates with the cartilage of the acetabulum will be) cartita 
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designated as occupying the pressure area; that which does not is termed the cartilage of the 
on- pressure The differentiation between the pressure and non-pressure areas on the 
surface of the ad may be traced across into one of the main trabecular systems of thi 
cancellous bone of the head. Before epiphysial fusion the spongiosa of the head has a close 
mesh structure which permits little differentiation of individual systems. Nevertheless a 
band of trabeculae (a., Fig. 2), which it is desired to draw attention to in later decades, can 
in the metaphysis, running through the lower part of the femoral neck 
from the corticalis below, up towards the epiphysial plate. After fusion of the epiphysis this 
trabecular system can be traced upwards until it reaches the articular surface of the head in 


its superior part. A large range of variation exists, and it is not exceptional to tind adolescent 
patterns of trabeculation even decades of life Phe more typical of the trabecular 
patterns in adult femoral heads of a column with its upper part spreading 


mushroom-lke and which im trontal ‘ig. 3) appears lke a fan. We shall name this 


Fic. 3 
femoral head, subject 
3. Radiograph of a coro 


tem of bone trabeculae 


group of trabeculae the pressure svstem because they are concerned with the transmission of 
forces from the trunk to the lower limbs and from the lower limbs to the trunk; indeed they 
ean be traced into continuity across the joint with a group which runs within the ium up 
towards the sacro-ihac joint. As indicated in Figure 4 the distribution of these trabeculae 
allows articular cartilage on the surface of any head to be subdivided into: 1) that which 
overlies the trabeculae of the pressure system ; 2) that on the infero-medial aspect of the femoral 
head, medial to the pressure system; and 3) that at the edge of the femoral head, lateral to 
the pressure system. By studying hip joint specimens and slab radiographs subsequently 
obtained trom them it is possible to show that the areas just described have the following 
significance. The cartilage which overlies the pressure system is that which articulates with 
the acetabular cartilage and therefore occupies the pressure area Phe part of the cartilage 
infero-medial to the pressure system is that which faces the acetabular fossa and wall be 
designated the medial non-pressure area. Vhe cartilage lateral to the pressure system is that 
which projects externally out of contact with the acetabular cartilage. [Tt will be designated 


the peripheral non-pressure area Phe diagram in Figure 5 depicts a distribution of the 


pressure and non-pressure areas which is commonly present in the normal adult femoral head 


One final detinition necessary for the description which follows is that of the pressure 
sceyment. By this we mean that portion of the femoral head traversed by the trabeculae of 


the pressure system 
\t the time when this work was started it was found that no detailed description of the 
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: bigure 2--Radiograph of a corona ection from a d fourteen 
; 1 bone trabeculae referred to in the text bivure nal section trom a 
femoral head byect aged eighty-six S\ 5 ferred) the text 
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iscular pattern of the femoral head, based upon radiographic or photograph 


existed in the literature Such information being necessary as a control material 
present study, the normal vascular anatomy was investigated and the results have 


een published (Trueta and Harrison 1953 


Comm For the anatomical reasons presented above the hip attords excellent opportunities 
for a controlled investigation of the effects of stress and strain on the tissues of the Jomt and 
the distribution and thickness of the bone trajectories of the pressure system are an important 
vuide to such a study 

In a comparative survey Walkhott (1904) showed that this system is exclusive to. thr 


Hor 
< 
eviderns 
for thre 
dread) been 
bic. 6 
The articular cartilage shows an early stage of degeneration with disruptio 
of it iperfical or tangential laver, I 
‘ 
> / 4 
~ 
Fic. 7 
\dvanced stage of cartilage degeneration: the appearance of collagen tibr 
and fissuration is typical of the state of fibrillation H. and } 
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adult human: none of the lower animals o1 apes, nor even the femoral head of the Neanderthal 


Man, possesses it The factor which appears to be responsible for the organisation f the 


pressure system is the locking of the hip joint in extension, an event inherent to the ereet 


position pecuhar to man. Without discussing the merits or otherwise of those theor Which 


] 
seek 


o explain the factors conditioning the internal architecture of bone there is considerable 


evidence to support those who, like Thoma (1907), Jansen (1920) and Carey (1921), attribute 


pressure the role of directing the configuration of the spongiosa. Thoma (1907) showed 


that the determining role of pressure is bound up not only with the quantity of t! oad Dut 


so the penod of time during which it is acting. It seems probable to us that the duration 


of weight bearing, habits of stance and the relatively restricted joint usage of adult life as 


opposed to those of youth and adolescence, may explain the tendency to inerea 


of the pressure system in the mature human. This concentration of the load expla hie 


thinning of trabeculae in the lightly stressed segment of the head, particularly that part 


Which 1s opposed to the acetabular fossa. As will become apparent in the follown ction 


t progressive evolution of the pressure system occurring in thi hip jomts of 


ippears to be incompatible with continued joint health 


RESULTS 


findings of this investigation are integrated and presented below as a tat 


the evolution of an osteoarthritic hip jomt from a normal on We belies 
preferable to a detailed deseription of the io0)lated patholos ical data because 
tdvances will probably be possible only when a complete understanding of path Is ha 


Without exception, in our material, the initiation of the osteoarthritic process t place 


the articular cartilage. Tf the disease progresses, this initial stage is followed by osteopli 
formation, flattening of the femoral head, eburnation, necrosis. sclerosis. eyst formuitie nd 
extrusion of the head. These different phases of osteoarthritis will now be detailed 


The nature, frequency and distribution of the cartilage lesion — [hic carliest tracroscopi 


change in the cartilage is the replacement of its normal, smooth, shin irface mat 


regular one which feels softer than normal when pressed upon by a probe \st cartilage 


comes further altered its surface continuity is lost and It presents a filamentot 


fragments of cartilage become separated and he free in the joint cavity. Microsc: thre 
nly cartilage lesion consists of changes in the non-caleitied part of the cartilage which 
sult in the condition known as tibrillation (Figs. 6 and 7 Histochemically the 
reseen to be accompanied by a reduction in metachromasia of the eartilace 
every femoral head examined post-mortem in subjects of fourteen vears or over ved 


me area of cartilage which was suffering from the changes just mentioned. [In the second 


decade the area of macroses pie cartilage degeneration was small, but beyond e-all 


des of extent and severity were encountered (Figs, Sand 4 An analysis of out m 
material from subjects aged fourteen to a hundred vears showed that 71 per cent of femon 
heads had cartilage degeneration confined to the non pressure areas Whereas in « 3 pel 


"cent was the same change restricted to. the pressure areas In the remainu 206 per cent 


} 


the cartilage lesion was present in both areas. Figure 10 illustrates how the lov if f thie 
ved 


Phe degree of cartilage degeneration is not uniform within the imprint of the acetabular 


ttteeted « irtilave Wais 


On ani 


one femoral head In some places circumscribed Joss of cartilage produces 


uleers, in others it is a diffuse velvety change which provides the contrast to normal cartilage 


\s shown in Figures 8 and 9 it is usual to find the rest of the cartilage namely that of the 


] 


pressure area—in an excellent state of preservation 


Phe term “ageing frequently apphed to this cartilage degeneration it 


neither restricted to the elderly nor could rect 


nition 
at thre 
of some 
| 
~ 
| 
emphasised that these changes are a 
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lationship bi between the age [Rt and the severity of the cartilage 

1) } } } 1 
devenera com il the ¢ irtilave ions of thirts four femoral heads with ther 
respective radiographs st iggested that the more evident the articular deeeneratior 
Ithin the nor ressu hen 
within the non-pressure are the more clearly visible was the pressure system on radiography . 
Phose femoral heads wl had a diffuse infantile tvpe of trabecular architectuy 

tv] Har arci l 
the least cartilage dk eration and the greatest cartilage preservation os 
mime) Most inve ttors believe that the articular cartilage is the first tissue ta show oe 
which ming thriti Nichols and Richardson \llison 
1933 33 = 
Liang 1942) and Collins (1949) ar those 
who have expressed this opinion whose IS been seen in this present study. We have er 

— = 

Fic. 10 

Mt, r, found any reference to the fact nest sites of this change ar 
thos S the joint ext ‘ 
those parts of the joint posed but little, Wat all, to the stresses and strains of joint functior oe 
Lacie d the Which ey reiterated thie literature that ve weal 

and teal hictor of cartilage degeneration. Our somewhat surprising tindings 

have foreed to consider that if 
} la of mit pre ure termous to hvalme cartilage 
thy, lac] of 1 ro 
. pore cause of its d ( ratiolr 

1Or n of cartilage in order to manta ts continued 
health strongh Bete that < 
Ch) lores ire coneerned with cart e nutritior Wi 

deserted. ¢ | Harrison 1953) a svstem of vessels { ind immediatels 
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beneath the ealeified zone of the articular cartilage, an arrangement that could be well suited 
for the supply of nutriments. Study of a series of papers from Swedish workers such as those 
by Ingelmark and Saaf (1948), Ingelmark (1950), Ekholm (1951) and Ekholm and Norback 
1951) shows not only that materials can in fact pass into cartilage from its subchondral 
surface but that joint function materially increases this passage. This does not in any way 


decry the nutritive value of synovial fluid. It seems probable to us that the intermittent 


pumping action of alternate pressure and rest 1s essential for adequate nourishment of arti ular 


cartilage and we have found that Miller had suspected this in 1929. Certainly the welght 


ny areas contain cartilage of greatest thickness and mucopolysaccharide content 
Joint pressure which is excessive either in quantity or duration would prevent the 
adequate tissue-fluid exchange of the cartilage and thereby be likely to interfer with normal 


metabolism and promote its degeneration Phis concept enables one to understand the 


mechanism of degeneration of that cartilage in the human hip joint which as « 
the imtermittent compression of movement and weight bearing, and also thi 
observations of Fisher (1929), and of Bennett) and Bauer (1937), that 
occurred in the cartilage of the trochlear surface of the rabbit's femur after displacemen 
the patella. Similarly Polieard (1986) and Retterer (quoted by Franceschini 144) foun 
thinning of articular cartilage after mactivity of a joint 

\fter these considerations of the initial cartilage degeneration we shall follow 
subsequent fate of, first, the cartilage of the non-pressure areas and, later, that of the 
aread 
The sequelae of the early cartilage lesion within the non-pressure area }oliowing 
the degeneration and reduction im ce pth of the non-caleitied part of the cartilage, the caleitied 
zone imereases in thickness and the darker staining bands within it increase also m= depth 


and number vy. TE). Caleiheation thus moves surfacewards into the radial zone of the 
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ure J2—At a., an artery 
Higher magnit 
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Fic. 12 Fic. 13 
of degenerate articular cartilage passes superticnally int 
the thi ned « ified zone (HE. and 1 34 igure 1 ation of the artery own in oy 
12(.200 
Formatiot bone md mart legenerate articular arthave 14 Coronal ection fa 
femoral head Whereas the articulas itiage of the pressure area is well preserved, that of the 1 lial ae 
non-pressure area is degenerate Phe trabeculae of the pressure svstem are clear! isthe H nd 
Figure 15 — \ part of the enclosed area of Figure 14 shown at higher magnification. Bone and marrow hia 
been formed wait n the ce nerate art cartilave subchondral bone plate / rface cover 
fibrocartilage. (H. and E. 70 
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the process continues the subchondral blood vessels enter the 
CE igs. 12 and 13) and progress towards thi nt surface, their rate of 
advance ben paralleled by that of the cartila calcification It thus comes about that 
en ealeitied cartilage which became degenerate, there is now 

Meitted cartilage and bone (1 M4 and 15 Phe vessels spread 
DN advancing towards and parallel to the joint surface, usually but 
not alwavs (1 16 and 17) preceded | 1 Van ird. of 
calcification. A roof fibrocartilage in var degrees 
*. of degeneration covers the vascular marrow and the newly 

: 
formed bone; these ti es Which have be laid down at 
* : the expens of the degenerate articular cartilage constitute 
) the osteophyte. We use the term osteo te to indicate 
inv new bone and marrow formed within a degenerate 
\\ imticular cat we and do not restrict it as do other 

‘ 
Writers to projecting masses of bone ind cartilage found 
of articular cartilage and synovial 

: femoral head | metion occurs at 

fovea capitis medial nd at the 

eular cartilage laterally Phe area of 

! IS origin of these t groups of osteophytes is represented 
The diagrammatically in kigure 
i 1 It has already been ] inted out that the origin ind 
an osteophyte depends upon the proliferation 
vth wit the degenerate articular cartilage and 
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In these peripheral osteophytes the vessels come from the adjacent subsynovial tissues. This 


term extra-capital vascularisation (Figs. 19 and 20). Other osteophytes invisible to naked 
eXamunation of the external surface of the head are forming elsewhere in the medial non 


may be seen in slab radiographs and histological preparations (Pig. 21 


osteophyvtes derived from the subchondral vessels: this 


ofan osteophyte of the peripheral 
Photomicrograph showing the 
the femoral neck with thre 
IS Marrow spar 
at the edve of the articulat 
The same tield photographed 
ial section An artery, d., 1 


ste to enter the ost 


myection Mass 
Intra-capital vascularisation (Fig. 22). Initially an osteophyte is often vascularised exclusively 
from either one of these two sources, depending on its position, but ultimately most receive 


their blood from both the intra- and extra capital vessels 


\s an osteophyte increases in size its growth is preceded by the intra-cartilaginous spread 


4 the original vascular penetration and by the appearance of new vessels from whichever 


source did not contribute initially: these groups of vessels and the bone they form gradually 
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tend to coalesce. [tis quite common to find, as depicted in Figure 23, the onginal articular 


cartilage and subchondral bone plate of the non-pressure area persisting beneath the 


osteophyte; extra-capital vesse Is are then chiefly responsible for the new growth of tissue and 


arteries can be seen within the osteophyte 
running parallel and superficial to the old 
articular cartilage (Mig. 24 Within the 
osteophyt the pattern of the smallest 
vessels is) frequently sinusoidal; im these 
instances the marrow of the osteophyte ts 
red (Figs. 25 and 26 

Phe expansion of the osteophyte ina 
medial direction is, as everywhere, preceded 
by the spreading of the blood vessels into 
the adjacent articular cartilage (Fig. 24 
Lateral growth is probably associated with 
a distinctive vascular arrangement found 
at the projecting margins of the peripheral 
osteophytes. Here, a great number of blood 
vessels are present in the subsynovial tissu 
which lies between the peripheral osteophyts 


a. 
and the femoral neck and these give rise to 


Coronal section of 
emoved at arthroplasty 
vrows on and over the ¢ 
pressure area. Part of the on 


persists beneath the osteophyvte 
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: Figure 21 Coronal section of a femoral head. The articular cartilage has disappeared t 1 
pre ure area; that of the non-pre e area how osteophyvte formation it a ined 
Ho and Figure 22--Intra-capital vascularisation. Photomicrograph of the osteophyt 
in Figure 21 1 subchondral bone plate / 3 vessels serving the WSO il bed of t 
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vrowth inferiorly (Fig. 2s In advanced osteoarthritis these large inferior osteophytes 
coalesce with those of the medial non-pressure area and with the ring of osteophytes situat 
at the margin of the joint cartilage (Fig. 24 \s will be seen in this figure, the periphe 


circle of osteophytes projecting from the edge of the femoral head forms one wall of a g1 


or gutter which runs around the neck and is occupied by svnovial and subsvnovial tissue 
Comment Osteophytes have frequently been considered the most characteristic features of 


osteoarthritis; indeed the disease has been named hypertrophic arthritis with referen 


these structures Phere has been considerable 
sivnificance and the findings of this investigation clash with several ideas that have pre 


speculation about their pathogenesis and 


viously 


Num 


nstaimes 


been put forward. no justification for referring to osteophytes margi 


structures: they grow in any area of low joint stress, of which the peripheral bordes 


articular cartilage is but on Phey cannot therefore be considered the resultants of various 
and synovial 


mechanical stimuli which might operate at the junction of the articular cartil: 
and Bauer 1937), nor are they im any way secondary 
centrally (Fisher 1922 and 1929, Bennett ef a 


revitalise degenerating cartilage, a 


membrane (Bennett irticuku 


cartilage degeneration occurrimg more 
Phe osteophyte is the result) of an attempt to 


degeneration which, as pointed out in the preceding comment, Is most commonly due. to 
malnutrition caused by the lack of an adequate and alternating pressure Phis inadequacy 
and restricted function, and the osteophytes 


] 


of pressure is dictated by the jomnt anatomy 
Phere is a close 


mark the site of a biological response to a tissue sick trom under-work 


similarity between the sequence of events responsible for the normal growth of bone and that 
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which produces. the osteophyte Phe inception 
ind growth of primary and secondary ossification 
centres and thi sification at the epiphysial 
plate resembles osteophyte production in that a 
penetration of blood vessels into a degenerating 
ind caleitied cartilage is followed by the formation 
of bone. In osteoarthritis, however, the stimulus 
to this vascular invasion is apparently not a 
rowth hormone but a metabolic disorder taking 
place in situ 
Pommer, and Lang (1934). understood thi 
lgnifticanee of the vascular invasion of cartilavs 
steoarthritis ut in their theory of the 
they failed ipprechate that it as the 
lack of pressure on cartilage rather than an excess 
which most commonly promotes this process and 
which exclusively allows it to flourish 
The sequelae of the early lesion within the 
pressure area) Under the influence of pressure 
and joint movement the degenerate articular 
cartilage of this area becomes progressively 
thinned until only the basal layers of the radial 
or even the caleitied zone may remain. Such changes are responsible for the progressive 


decrease of joint space seen in thet idiographs. This degenerate eartilage also is invaded by 


the subehondral vessels, but the bone which is produced thereby is sclerotic and thi process 


of osteogenesis tends to be effaced by certain further events which will be deseribed below 


section thi 
fovea capitis 
k and 
The vnovial membrane 


between thes 


Fic. 30 
\n osteoarthritic femoral head removed 
ol the femur The pecimen hes upon tl 
to the camera is the cut surface of the tin ng 
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ccupies the interval two structure 
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The arterial pattern of the osteoarthritic femoral head [he response of the small 
vessels adjacent to the degenerate articular cartilage with which we have so far been concerned 


is accompanied by changes in the larger arteries within and around the osteoarthritie femoral 


head. In advanced osteoarthritis the outstanding feature is the state of hypervascularity 
which exists when compared with the normal: this occurs with the retention of the overall 


arterial pattern of the normal state (Figs. 31 and 32). Apert from the normal vascular pathways 


there is in osteoarthritis a series of ve ssels entering and leaving the head in the depths of the 


gutter between the peripheral osteophytic ring and the femoral neck. The vascular foramina 


through which these vessels pass can only be seen when the tibro-fatty synovial tissue which 


Fig. 33 In contrast to this new vascularisation of the 


fills the gutter has been removed 
head, the medial epiphysial blood flow must often be re duced in importance as the hgamentum 
teres becomes compressed by the growth of the foveal osteophytes; commonly the ligament 
is reduced to an attenuated strand 

Comment. Ouite a few investigators have considered that a vascular disorder sponsible 
for the etiology and pathogenesis of osteoarthritis; many have favoured a concept of ischaemia 
Wollenberg (1909) put forward this view and Goldhatt ef a/. (1980) reaffirmed it. Burger 
and Miller (1921), and Phemister (1940), suggested that primary changes of the sub hondral 
vessels might result in nutritional interference with articular cartilage. Strangeways (120) 
ind Drieux (1952) considered that such interference might follow a decrease in 


and | Ape 1 
Pridie (1952 


the calibre of the synovial arteries with a resulting change in the synovial fluid 


stressed that an original vascular catastrophe within the neck of the femur is re sponsible 


for osteoarthritic changes within the head. Therapeutic implications of the suppose d ischaemn 


state have been made, among others, by Venable and Stuck (1946) Chevnel (1947) and 


Camera 
| revealed the 


We have been fortunate to have at our disposal techniques which have 1 


| 
bia. 31 Fic. 32 
mf inter posterior plane of the temoral eads {a subiect aged sevent hit 
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vascul i the bone and soft tissues of the joint at the various staves of the 

These hay lOWN a Sti lot Of ischaemia but of vascular profusion and dilation. This is to 
be seen tin the advanced stages of osteoarthritis, but angiographic studies 
earlier in the disease have shown that this in no wavy represents a reaetion to an cearher 


ischaemia he osteoarthritic process from its Inception entails the appearance and growth 


of new blood vessels, and as it evolves so does the vascular tree in and around the bon 
We are now investigating whether the pain so characteristic of osteoarthritis is dependent 


upon this particular feature of the disease 


hia 
specimen as depicted in’ Figure 30 after removal o 
and subsynovial connective tissue \s 
w visible in the depths of the gutter, a., between the 


loral neck and the mar inal osteophytes 


DESTRUCTIVE PHASE 
Phe osteoarthritic process up to the stage we have just deseribed has been in its productive 
phase, wherein a state of hypervascularity has been produced in response to a stimulus 
provided by the degenerating articular cartilage. This response has been accompanied by 
the formation of osteophytes which, from a modest beginning in the non pressure areas, later 
reach their greatest deve lopme nt after certain occurrences within the pressure segment have 
further decreased the congruency of the Jot These take place in the second or destructive 
phase of the disease 
The flattening of the femoral head As osteoarthritis develops ino the hip there is 


progressive increase in the load that a part of the joint is called upon to bear Phis as 


al 


because muscle spasm, capsular thickening and anatomical incongruity steadily decrease the 
range of movement of the joint and therefore only a restricted segment of the pressure area 


is used for weight bearing Phe bony architecture of the head, raretied and weakened by 


the hyperaemia already described receives this increased load whose crushing effeet is 


heightened by the progressive loss of resilient articular cartilage from. the pressure area 


As joint movements are lost and the pressure area becomes more circumseribed the cancellous 
bone of the head evolves further away from the pattern of youth and the pressure system of 
trabeculae becomes denser, appearing radiographically more distinct, partly because of the 
rarefaction of the surrounding bone Phe result of this increase in the load and weakeniney 
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of the femor: Tot wo radiog! is sho he progress of o 
during eighteen month In the later diograp iv. 35) the flattening of the femoral 


with further loss of the articular cartil from the superior part of the joint and the 


in the neighbouring as of the thum and femoral head 


of the support is that the head starts to decrease in height from successive trabecular fractures 
At first only the superficial trabeculae break down but these are followed by fractures of 
dee per strata in this way the top of the femoral head becomes flattened (Figs. 34 and 35); 
the bone of the collapsed segment increases its density in the radiographs 

Characteristics of the pressure area in advanced osteoarthritis — [hic combination of 


excessive pressure and friction which operates 1m the pressure area destroys the full thickness 


Part of a femoral heac ‘ Ven arthroplast\ Bone i exposed on the super 


cartilane Ares ving The articular cartilage that 1 


the cartila 


of the non-ealciticd cartilage and denudes the Upper surface of the femoral head (Mig 
Phe appearance of this area is never uniform because four different tissues may be found 


there: these are the caleified zone of the cartilage (Fig. 37), necroti bone lamellae (Fig. 38), 


living lamellae, and ageregations of newly formed cartilage of varying degrees of cellularity 
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It is the first two tissues which endow the surface with its shiny smooth “ cburnated 


appearance; the newly formed cartilage is either set slightly below the surface ino small 


‘pits or projects superticially as sproutings (Fig. 3) 


The tissues of the pressure segment of the head of femur after flattening has 
occurred = [he marrow, bone trabeculae and the vascular pattern of this area all have 
distinctive features and, as will be made apparent in the discussion, these may possibly have 


a@ COMMOM Phe several Ippearanees will now be detailed 


part of the eburnated surtace of thre 
osteoarthritic femoral head 1 
venule within the tibrous 
thickened bone appears 


some ace 


a severely osteoarthritic femor 


ib sclerotu mad necrotic bone lame 


into the head H. and | $7 


Phe marrow is completely different from cither haemopoietic or fatty marrow and its 
general appearance is best deseribed as fibrous with variations depending upon degrees of 
cellularity and types of fibre component. A further constant feature is the presence of 
intercellular thuid highly suggestive of a state of oedema. The bone trabeculae are thicker 
than normal and more sinuous in shape and consist of healthy lamellae sometimes covering 
dead bone; they constitute the sclerotic bone whose density is so apparent in clinical and 
slab radiographs. The vascular pattern of the region, in addition to the arterial hyperaemia 


evidenced in Figure 31, is dominated by a state of venous engorgement which is represented 
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among the small vessels by large numbers of dilated veins and sinusoids (Figs. 40 and 41 
These vessels have the same rene ral configuration as normal sinusoids (Trueta and Harrison 
1953) but differ in the increased calibre of the individual vessels and the size of the meshwork 
which they form by their anastomoses (Figs. 42 and 43 

Phe three tissue appearances Just described are not spread diffusely throughout the head 
but are found restricted to the upper part of the pressure segment Study of a large number 


of preparations has impressed us with the frequency with which the sclerotic bone and fibrous 


Marrow has the sh ip of an inverted cone whose aApen lies inside the head and whos base 1s 
formed by a portion of the naked « burnated surface of the pressure area (Pigs. 44 to 46 
Iwo further and most important features of this part of the osteoarthritic head must 


now be mentioned: the eysts of osteoarthritis and the presence of necrotic bone ind marrow 


\ photomicrogray 


arrow difterenti 


The cysts of osteoarthritis We shall apply the term cyst to those transradiant areas 
which may often be seen in clinical radiographs of osteoarthritic hips. Their appraisal ts 
more accurate if the osteoarthritic head is sectioned and the several slices radiographed ; 
additional information is obtained if the plane of section is varied im different: specimens 
By this method of investigation combined with microscopic study the followmg conclusions 
have been drawn, Every osteoarthritic head in our series which had been removed at operation 
contained cysts. The eysts were found restricted to the upper part of the pressure segment 
and lay within the conic areas of dense bone deep to the eburnated articular surface. The 
number of cysts present in any one specimen was variable; it is usual to find several; the 
solitary cyst is less common. The cysts are frequently cup-shaped or pyriform and whereas 
the former obviously communicate with the joint cavity the “stoma” of the latter (Fig. 47) 
may be missed by the plane of section used in preparing the material tor slab radiography 
or microscopy. Under such circumstances the structure might seem to be a discret spherical 
lesion within the bone, separate from the joint cavity (Figs. 26, 28 and 51); but im many 
such cases we have been able to demonstrate the actual communication by varying the plane 
of section 

We desire to relate the topographic and histological features of the cysts to the tissue 


appearances already des« ribed as obtaining in this zone. Thus the morphology of the fibrous 
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Venous engorgement within the pressure segment of the osteoarthritic femoral head. Slab 
graphs) and angiograms (lower photographs) from the mght and 
sof a subject aged seventy-seven. The right femoral head (Fig. 40) was well 

preserved. The left (Fig. 41 f advanced osteoarthritis. The multiple punctate 
ypacities within both are collections of sinusoids 
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tissue Within the cysts is as varied as that elsewhere in the pressure segment and may bh 
loose and myxoid, dense (Migs. 48 to 50) and on oecasions tibrocartilaginous Phe forme 
varieties are associated with intercellular fluid, often under tension, and the latter with 
anatonueal conditions exposing the tissue to the stimul of joint movement (Migs. 44 and 45 

Phe vascular pattern of the eysts is distinetive. Dilated vessels of sinusoidal pattern 
occupy the conteal areas which we have deseribed within the pressure segment. As the evsts 
are approae hed the degree of dilation increases, reaching its greatest at then edge where a 
laver ot large thin-walled anastomosing venules lines the bony wall of the cyst (Pigs. 51 and 52 
a number of slender arterioles can be traced into continuity with these, the transition between 
the two often being somewhat abrupt. The fibrous tissue of the evst contains a few of both 
these types of vessels but the paucity therein is most striking when compared with the 
profusion that exists around its walls and in the surrounding tissue 

Phe bony wall of the eyvst is formed by thickened trabeculae. Osteogenesis is frequently 
evident there and tends to be most marked around the “ neck’ of the eyvst whereas it ts 
usually absent in the “ fundus 
Necrotic bone and marrow | Keference has already been made to the necrotic bone which 
is to be found on the surface of the pressure area. Such tissue is often in unbroken continuity 
with zones of necrosis extending for a considerable depth into the upper part of the pressure 
segment. It is common to tind necrotic tissue scattered irregularly throughout this part of 
the head after flattening has occurred, and, judging from histological appearances, the necroti 
process Is an aseptic one Phe necrotic bone and marrow may remain but little: changed 
they may be ground into bone “ sand,” or they may be the site of osteoclastic removal and 
osteoblastic replacement (Pig. 53). The commonest situation for necrotic bone is within and 
between the cysts that have just been deseribed In the present investigation the almost 
invariable finding of necrotic bone on the surface of the pressure area in advanced 
osteoarthritic femoral heads has led us to beheve that at this advanced stage of the disease 
ischaemic changes are a usual occurrence 
Comment — The osteoarthritic head during the first or hyperaemic phase has been productive 
of new joint tissue but in its second or destructive phase the joint tends to disintegrate 
What has been responsible for these changes is, we beheve, the transmission of an excessive 
amount of pressure through an excessively limited area of the head for an excessively long 
time This severe compression falls upon a head whose structure has been weakened by 
hyperaemia and from which has been removed the normal resilient and protective covering 
of articular cartilage. The consequence of these circumstances is the collapse of the head and 
in its turn this produces further important changes in internal structure 

Phat the zones of necrotic bone exposed on the surface of the pressure area must he 
attributed to infarction consequent to collapse is shown by the co-existence there of other 
zones of living trabeculae; if attrition were the causative factor the surface layers would be 
uniformly dead. Moreover, the dead lamellae often extend in unbroken continuity inte 
the head to strata which would be unaffected by the polishing action of joint movement 
Thi presence of calcified cartilage upon the surface shows that the flattening of the head is 
not due to a wearing away but ts in fact an Impression 

Po judge by the devitalised remnants found inside and on the surface of the comical 
areas of the pressure segment, it is very probable that a series of infarctions has occurred 
there The necrotic remnants alternate with vital tissue and with a very marked 
hypervascularisation which is to be found within the same area of collapse; it appears likely 
that the layers of new bone which lead to the sclerotic aspect of this part of the head hav 


been laid down in re sponse to scatte red necrosis. We have seen that the evsts are aggregations 


of fibrous tissue, and the process of new bone formation is held at bay in their walls. A possible 


cause of this arrest of revitalisation is as follows. The eysts lving deep to the eburnated bon 


and unprotected by cartilage are within the area of transmission of greatest pressure, and 
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contents of the cyst. The photomicrographs show three ditterent types of 
tissue from aecvst within an osteoarthritic femoral head. In Figure 48 there are 
abundant connective tissue tibres. In Figure 49 the framework is made loose: 


by the presence of intercellular fluid, which in Figure 50 has accumulated and 
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because of their communication with the joint cavity, a pressure disturbance will probably 


enter this area of the head at every step and movement; this may be the faetor defeating 
vascular penetration, That the evsts within the femoral head and the acetabulum can heal 
if the mechanical forces are redistributed is sometimes evidenced in radiographs showing the 


progress of osteoarthritic hips after a Girdlestone pseudarthrosis (Figs. 54 and 55),a MeMurray 
osteotomy or an arthrodesis, 


Fic. 51 
a 
Phe vascular pattern of the ¢ 
the pressure area of an ost 7 <7 
cartilage / dilated sin 
traversing the contained til ur i 
thick 10. Figure 52-—l n 
mass barium prece led by H 
two sections is due to its chang 
trave 
Vol 35 B, N¢ 4 NOVEMBEFE 1953 


O24 SCHAJOWICZ AND 
Extrusion of the femoral head = The flattened surface of the upper segmet 
smoothness favours the displacement of the head later 


of the femur as much as tts 
[he conseq Ue nt lack of 


ases the width of the jot 


Space infero-medially 
further stimulus to the production of new osteophytes in the non 


Pic. 55 
54) treated by excision of the femoral head and neck (Fig. 55 

I juently replaced by bone 


ope ration is subseqd 


Osteoarthritic hip (hig 
tl thm betore | 


eyvst present mm the 


the head. From the point of view of the joint stresses the outward displacement of the head 
At this stage the restricted pressure zon 


further accelerates the process of disintegration 
of the head and its acetabular counterpart are situate d marginally, as in congenital subluxation 
of the hip, but the two contact areas are flat. Under these circumstances the load is distributed 


: the head 
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acts as a pressure are ol 
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over a further reduced n joInt movement becomes increasingly lost the load is 
carried by the same trabeculae for ever-increasing periods of time. The crushing ettect of this 
overload is felt by even deeper bone trabeculae. with consequent extension of the events 


ind tissue changes already referred te 


Phere 4 reconstructive or healing process present within the osteoarthritic femoral 


We have already referred to osteoclastic removal of necrotic bon and to osteogent 


ictivities within the pressure segment, and at the many places 
where the fibrous marrow comes to the surface at the pressure 
area it differentiates into a fibroeartilage which is usually 
degenerate but at times is almost hyaline in nature. Most 
commonly these sproutings of cartilage remain. discrete 
Nig. 39), but, especially in patients whose hip joints have 
been placed at rest or when mechanical conditions have been 
changed, these cartilaginous outgrowths become confluent 
and may resurface the previously naked and eburnated bon 
In such specimens the pressure segment usually contains only 
a few small cysts and little evidence of marrow oedema. 
fibrosis and bone sclerosis 
SUMMARY 

Osteoarthritis, as seen in. the hip, is a disease which 
eventually embraces all the tissues of the joint but begins as 
a reaction of the JuXta chondral blood vessels to a degenera 


tion of the articular cartilage; this reaction results in a 
sper 
poser raced trom a 


use preserves rather than “' wears out ”’ articular cartilage: radiovraph, of the upper ends 


hyperaemia of the bone. To our surprise we found that daily 


both femora of the sam patient 
One hip jomt was normal 
degeneration and ensuing vascular invasion. To this factor tinuous line), the other was 
site of advanced osteoarthritis 


indeed inadequate use is the commonest cause of cartilage 


are added the effects of excessive pressure ino the many 


interrupted line Phe change in 

patients who require surgical treatment for advanced osteo. — thi shape of the osteoarthritu 
: bone is due to a combination of 

arthritis of a hip the seat of some anatomical incongruity irregular flattening of the upper 

Phis etiology based on cartilage suffering does not exe lude, part of the femoral head and thi 

formation of new ti 

but indeed explains, the osteoarthritis implanted on joints 


osteoplyvte mie 


of a normal shape which have been previously affected by 

acute or chronic inflammation or by hormonal dysfunction, such as acromevalic oste oarthritis 
Phe stimulus to vessel growth and invasion is the same in all these cases namely cartilage 
damage. Once the vessels have entered the cartilage the bone and marrow of the osteophy ts 
are inevitably laid down What is so damaging in osteoarthritis seems to be not. the 
degeneration of the cartilage but the vigorous and persistent attempt at repair, an attempt 
Which aggravates the already disordered funetion of the joint not only. by osteophyt 
formation but by the hypervascularity which weakens the structure of the bone beyond the 
point where it can carry its increased load The collapse that follows provokes further 
reparative efforts with the same deplorable results. The osteoarthriti¢ process thus appears 
to be an attempt to transform a decaying joint into a youthful one and for this, as in the 


miraculous rejuvenation depicted in Goethe's Faust, a high price must ultimately be paid 
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THE ROLE OF CAPSULAR CHANGES IN OSTEOARTHRITIS 
OF THE HIP JOINT 


Lioyp-ROBERTS, LONDON, ENGLAND 


Osteoarthritis is characterised by degenerative changes in the articular cartilage and 


Phese abnormalities are apparent in radiographs and museum 


the bones of the attected joints 


specimens. The surgeon who operates upon these joints is, in addition, aware of the strikiny 
changes that occur in the capsular and synovial tissues in advanced cases. In this 4 


soft-tissue changes, and then discuss their etiology and their imthuence 


will describe these 


upon the clinical mamitestations and course of osteoarthritis of the hip. Phe hip has 


osteoarthritis in this joint frequently demands operation employing ey 


chosen list 


f any part of the joint 


that 


MATERIAL 


mised upon an operative and 


ected to arthroplasty or arthrode 


chaemic factors determine the onset or complicate: the 


was aged forty-nine and the oldest seventy-thre 


tional anatomy of the normal hip yoint were studied 


net 


fresh cadavers, trom subjects ran 


THE NATURE AND CAUSE OF THE PATHOLOGICAL CHANGES 
IN THE SYNOVIAL MEMBRANE AND CAPSULI 
Phe enti yvnovial membrane of an osteoarthritic hip is congested and unduly villou 


for the le] especially l 
ih beme large and groupe 


ncertain areas. The lowest part of the joint 1s most involved 
fin bunehes upon a thickened base. Where the artieuta 


ol hyperplastic vill) may also encircle the head 


ngorged and appear blue, whereas in othes 


cartilage has suttered most a ring 


in the more congested areas are frequently « 
vascular, areas they may be discrete, firm and white. Intra-articular adhesions are ofter 
conspicuous but may easily be overlooked if the external layer of the joint capsule is forerbly 
separated by a bone lever trom the synovial layer investing the femoral neck before the area 
of the capsular retlection are inspected, for itis within these synovial pockets that they occur 
most often between the margin of the head and the surrounding lining of the 
Whom detormity 


articular capsul patients m whom movement is almost lost, and in 


than pain predominates, these adhesions may fill the joint to such an 


rather that 
some difficulty may be encountered in defining its cavity, the capsule surrounding 
hike a tigh More typically, however, the capsule is thickened and shortened 
its normal plabilit Sometimes fibrosis spreads to the adjacent muscles lly the 
} 


short rotators at these adhere to the outer surface of the capsule and can be reflected 
dissection occasionally present, more particularly on the 


only by sharp 


ongested areas of synovial tissue, selected at operation 


lasia With formation of vill and multipheation of surface cells. The pre 


hy Ort ul National Ort) widic H ul 
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fhe following observations arc Histological study 
twenty-five osteoarthrit Ips subj Is no case did 
he youngest patient 
lhe structure 0nd ( lissectio: 
and microscope examination in age trom 
birth to sixty-five 
\ 
upper surface of the capsule ‘es 
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elbow was fixed in extension after a brachial plexus imyury nine m 
fore It could not be flexed until the capsule was divided 
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haemosiderip 1 | in t surtace IIs of the 


haemorrhage may occur into 


Perivascul hh ns are commonly present and should not b 
heumatoid manitest Metaplasia leading to the formation of cartilage or bone was 
in only two of the twenty-fi ises. The pale pedunculated villi, so frequently seen at oper 
cartilage, were found to consist merely of connective tissue 


than usual ind covered by a single hayver « 
fibrosis of both the synovial membran 


synovial cells 


further striking abnormality is a progressiy 
inced cases the jot lining becomes almost completely rep! 


in example of advanced tibrosis which has obl 
between subsvnovial tissue and jomt cap 


w contains debris which appears to be related to thi 


i of the degenerated articular surfaces. This extraneou 
material surface or just beneath the lining cells. Histologically it 
ne o Hagimous tragments, however, do not show the 
ictions of normal those of the degenerated cartilage of the point surface 
which they have presumably been separated. Figure 3 illustrates the articular « 
The projections of degenerats 


| inced osteoarthritis 
eper lavers and are obviously lable to become disto 


case of moderately ady 
but a tenuous connection with the ce 


one becomes vulnerable to the same process of attrition 
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Later the | 
Once tree in the joint cavity these fragments must either persist as loose bodies or adher 


the synovial fluid cannot dissolve them. Experimental studi 


to the synovial membrane, for 
show that they are engulfed by the syvnovia 


of other particles introduced imto a joint 
membrane and are dealt with subsequently in a manner dependent upon their size and nature 

unchanged from the membrane (Adkin 
are removed 


Particles larger than O-line cannot be carried away 


M40); they either remain permanently, if non-digestible, or they 
large to be carned away 


n situ (1 


and Davies 
too 


The particles of cartilage and bone are 


by phagocytosis 
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BEE ROLE OF CAPSULAR CHANGES IN OST THE HIP 
the su tiss joint cavity 
\ 
and the placed by 
this scar tissue Figure | illustrates Iterated 
the normally conspicuous boundary 
in Figure 2 
| 
In sections stained by haematoxylin and eosin, the cartilage fragments difter from) norma Hone 
irticular cartilage in that there is no sign of the familiar blue metachromatic reaction a1 the os 
chondrocytes are scanty and atypical. To recognise the relationship it must be realised that the aS 
ire fragments of degenerated cartilage whose structure and staining reactions are abnormal eve eo 
betore they are dislodged, and which undergo still further changes durit then ibsequent oo 
digestion b the synovial membrane 
Lhe main teatures cat however, be een in these preparations [he tragments of cartilage 
lw on or beneath the irface laver and do not appear to pa deeper during their absorption cs 
hey have an eosinophilic reaction which become less intense as disintegration proceed il ee 
which is accompanied by an increa in the visible fibrillar network (Fig. 4 Atvpical cartilage oe 
cells or their remains may sometimes be scen r and less disorganised specimet 5 
Cnant cells are occasionally found nearby Clearly demareated from t 
surrounding synovial tissue (Fig. 6 Their partial dislocation from their enclosing cel lurn pe 
the process of histological preparation often emphasises this point (Fie. 4 Pypically, however oe 
they are small and he with their long axis parallel to the synovial surface where they ve ae 
readily overlooked (hig. 7 
Phe cartilaginous nature { me of these tragments is indicated by i sheht degree ! Wes 
metachromasia that can be demonstrated by means of the I Va positl ea 
periodic acid’ Schiff reacti Phe staining reaction of the that 
venerate Cartilage trom the articular surfaces of osteoart tofnor ie 
i I 
rticular rtilage fragments show the ime reaction degenerate 
rti cartila il) « ty irthriti Spectia tains the tra ‘ 
the fibrillar structure these parti by the polarisation method of Price 1952) thie 
voL. 35 B, No. 4, NOVEMBI 1453 
H 


LLOY D-ROBERTS 


artilage from osteoarthritic hip. Note the fragmentation and los 
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been presented allows us to assume, with some 


hat the evide that has | 


hat these fragments are composed of abnormal articular cartilage and bone. It 


of this debris is the articulating surfaces, whereas it might 


issumed that the sour 


osteoarthropathy. There is dittuse metaplasi 
Sie with formation of cartilave and calestte 


5 


| 


lavers of the synovial membrane / 


suggested that it arises within the synovial membrane by metaplasia, a feature of 
osteoarthritis which has been frequently deseribed metaplasty cartilage and bone 
debris that T have 


formations ditter in almost: every respect from. the appearance of thre 


deseribed, for metaplasia is a vital process in which the connective tissue of the centre of 


the villus merges imperceptibly with an area of either metachromatic fibrocartilags 


ealeitied cartilage or bone (Fig. 9), whereas the debris occurs just below the surface, is often 


clearly demarcated from the surrounding tissue and responds poorly to metachromatic stain 


Phis distinetion was emphasised by Horwitz (1948), who described similar bone 
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ition to areas of 


ind cartilage fragments in the it tissues of neuropathic knee joints m addi 


metaplasia He pointed out that these fragments also occurred in two out ota control vroup 


of 


eosteoarthritic joints. We have had the opportunity to study one syphilitic ne uropathy 


of the hip jot in which only minor bone changes had occurred. In addition to the marked 


this case also showed idvanced 


umount of joint debris present the synovial tissues in 


laginous metaplasia (Fig. contrasts with our in twenty-five cases « 


cartl 


uncomplicated osteoarthritis in which metaplasia was found in only two. It seems possible 


that the emphasis which has been laid on this change in many accounts of osteoarthritis may 


therefore have arisen from a study of Chareot’s yonts (Nichols and Richardson 1409 


Position 


Relationship to Cartilage, caleitied cartilage and bon 
surrounding tissue mer i 


f the twenty-five cases that form the basis of this study has 


disclosed debris in twenty-three. In most cases the debris contained both cartilage and bone 


Histological examination « 


but in five only bone fragments were found. In some they were visible in the first histological 


section examined, but mn others multiple sections were required to demonstrate their presences 


Both the cartilaginous and bony fragments are found more commonly where there is 


hyperplasia of the surface cells and villous proliferation of the synovial membrane. For this 


murpose itis important to take the specimens from areas showing the greatest amount of 


synovial congestion and hyperplasia, which as already mentioned are usually to be found 


below the neck of the femur. Synovial membrane trom this area, behind more often than in 


front of the transverse plane, contamed the greatest amount of debris when several specimens 


from different parts of the joint cavity were examined. Gravity may be the factor which 


directs the fragments to the synovial recesses of this part of the joint 


IP was unable to demonstrate these particles in two of the jomnts examined. In one of 


these the capsule and synovial layers were so welded together by scar tissue that little ot 


the synovial lining could be recognised with certainty No explanation can be oftered to 


account for the apparent absence of debris im the other case 


THE RELATIONSHIP BETWEEN JOINT DEBRIS AND CAPSULAR FIBROSIS 


It must now be considered whether a relationship exists between joint debris and capsulat 


fibrosis. Observation at operation suggests that there is a relationship between the degre 


of joint destruction and the extent of the capsular change. This impression accords with the 


deseriptions of the morbid anatomy of the disease; thickening of the capsule is associated 


with relatively advanced cartilage degeneration (Nichols and Richardson 1909, Collins [O49 


On the other hand we have observed synovial hyperplasia in the joint of a young man showing 


evidence of very early osteoarthritis due to coxa vara. Synovial hyperplasia occurs readily 


in response to blood in the synovial cavity, and Key (1929, 1932) has shown, experimentally 


and in a study of haemophiliac arthritis, that sustained or repeated synovial hyperplasia 
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leads to subsynovial tibrosis. The presence of haemosiderin, however, is not an outstandin 


feature of osteoarthritis and it seems unhkely that all the villous proliteration and = tibrosis 
could be a reaction to haemorrhage Similar changes have, however, been demonstrated by 


Key after the injection of Indian ink. Hultén and Gellerstedt (1940) were the first to observe 
that a eartilage-like substance pp ired beneath the synovial surface in osteoarthritis Phe 


introduced fragmented articular cartilage into the joints of ammmals and demonstrated 


progressive fibrosis in response to repeated injections. Their experiments also showed that 
fresh autogenous and homogenous cartilage fragments were engulfed by the synovial membrane 


ind remained beneath its surface, undergoing disintegration and digestion within a few day: 


In collaboration with Dr H. A. Sissons, I have undertaken a similar experimental study 
to contirm this work and to investigate the fate of fresh homogenous cartilaginous and bom 
particles injected into the knee joints of rabbits. A single injection of finely ground material 
was made into the knee joints of eight young rabbits bone on the one side and cartilage on 
the other Phere was no untoward reaction or sepsis. The results (in contrast to those of 


Hulten and Gellerstedt) indicated that a fibroblastic reaction occurs in response to only one 


injection, and that debris and comsequent synovial hyperplasia persist for at least four week- 
Figures LO and show specimens removed from a rabbit killed four weeks after the myectio 


of cartilage particles. Figure 10 shows two fragments Iving ina position like that observed 


in the human material, and Figure Pl is an adjacent low-power field which demonstrates 


the synovial hyperplasia and the fibrosis in the subsynovial laves \ similar result) was 
obtamed trom the injection of bony particles 

Phe rate of removal of debris from a joint must be further considered. [It is doubtty 
whether the debris disappears rapidly in osteoarthritis, for the recognition of the fragments 


would then be extremely unlikely. Their presence suggests either that the svnovial membrane 


becomes progressively less efficient as a scavenger, or that degenerate articular cartilage, and 
especially thre spicule sof bone, are more resistant to the process than the healthy articular 
cartilage used in the experiments. Persistence of the debris would serve to sustam the 
synovial hyperplasia and thereby to increase the consequent fibrosis 

Im summary, it is concluded on the basis of observations at Operation, microscopy 
study and animal experiment — that joint debris not only accompanies capsular tibrosis | 


iso plays a part in its production 


THE RELATIONSHIP OF THE SYNOVIAL AND CAPSULAR CHANGES 
TO THE CLINICAL FEATURES 


Surgeons have long suspected that the capsule contributes to both the symptoms and 
the signs of osteoarthritis and have consequently excised it, in whole or part, In the course ot 
operations upon the hip joint. Some, especially Gade (1947), have credited it with a dominant 
role. Anattempt will be made here to correlate the clinical manifestations of pain, deformity 
and. selective loss of movement with the observed pathological abnormalities in the 
capsul 

It has been found that three factors deformed bone, fibrotic muscle and contracted 
capsule all play a part in maintaining such deformity as persists When the patient is examined 
under general anaesthesia 

Fhe bony element is usually considered to be late and relatively unimportant, being 
dependent upon contact between large marginal osteophytes and on gross changes of contour 
such as may occur when osteoarthritis follows a displaced capital epiphysis. This can bn 
demonstrated readily at operation by moving the hip joint under direct vision after removal! 
or incision of the capsule. Then the main limiting structure is found to be shortening of muscle, 
a shortening due to the contracture which may occur in any muscle that actively determines 
the direction of long-standing deformity in any joint (Steindler 1950 This contracture is 
however, the secondary effect rather than the cause of the other deforming factors. Only if 
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muscles prove to 


standing will the adductor 


SEVETE 


abduction under anaesthesia 


Phe effect of capsular shortening upon hip joint movement can be understood only when 


the functional anatomy of the capsule is studied by dissection of fresh cadavers These 


dissections show that all parts of the capsule are tight in the position of full extension 


associated with some abduetion and shght medial rotation This facet was deseribed by 


Walmsley (1928), who also pointed out thet in this position there is greatest bony contact 


and stability between femur and pelvis. It is the position adopted when weight is carried on 


one leg, and it allows tilting of the pelvis and locking of the knee to occur readily. Walmsley 


also emphasised that flexion from this point is accompanied by progressive Tr laxation of the 


capsule Medial rotation is brought to a halt by tension upon the posterior and interior 
capsule nd abduction by the inferior capsule alone Adduetion and lateral rotation tighten 
the superior and anterior parts of the capsule respectively It is also evident that) for 


1:1 
lity 


unhampered movement all parts of the capsule must move freely this free mobility 4 


particularly necessary posteriorly where the capsule is merely a thin membranous layer a 


contact with its reflection covering the femoral neck. We have confirmed these statement 


by dissections of fresh cadaveric hip joints 


Shortening of anv part of the capsule will cause a loss of tui 


til\ 


Shortenmey 


the full development of tension elsewhere and im consequence prevent extension hould 


this shortening develop in the inferior part of the joint (which deals with the greatest amount 


of joint debris and which in consequence undergoes the earhest fibrotic changes) a loss ot 
medial rotation and wide abduction will accompany or follow this loss of extension fntra 
ticular adhesions in this area will have the same consequences. Flexion trom the horizonta 
plane, during which the capsule is progressively relaxed, will remain free. Continuation of 


this restricting factor will clearly produce an actual deformity in the opposite direction 


namely, flexion, adduction and lateral rotation. Limitation of adduction and lateral rotation 


will not occur until the capsular changes have spread to involve the superior and anterior 


aspects of the 


Phis early loss of extension may have an important inthnuence upon the progr of the 


disease \s already mentioned, Walmsley emphasised that the surfaces of the femur and 


acetabulum were in greatest contact in this weight-bearing position With loss of extensiot 


the area of contact will diminish progressively as the deformity increase Consequently the 


if 


body weight will be carried through a smaller area of articular cartilage, this will wear out 


more quickly and the accelerated detachment of debris will speed capsular fibrosis 


This description of the functional effects of capsular shortening has been verified at 
| 


operation in several advanced cases \n exposure of the hip from behind, with vertical 


division of the grossly thickened posterlol and inferior capsule, may be found to release the 


movements of medial rotation and abduction within the limits set by the contracted muscles 


An anterior approach with transverse division of the lower part of the anterior heament wall 


often overcome the greater part of a flexion deformity Phis approach combined with 


tenotomies also allows an assessment of the amount of the deformity that is caused by 


contracture of the flexor and adductor muscles. It should be emphasised, however, that a 


full range in any direction could seldom be obtained by selective capsular incision alone 


In most, capsular changes had become so generalised when operation was performed that 


wide excision was required before a range of movement approaching the normal could: be 


re stored 


In this discussion the capsular abnormality has been ascribed to the progressive fibrosis 


secondary to sustained synovial hyperplasia and it has been regarded as a contributory 


cause of deformity It is possi le, however, that the capsular abnormality has an extra 


articular cause, such as muscle spasm. Although operations pr rformed for the correction of 


extension becuse in thi 
posit) { any part will therefore checl 
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fixed deformity caused by spasm or muscle imbalance may show the capsule to by shortened 
on the convex side, it is not as thickened and fibrotic as the capsule im osteoarthritis (hig. 2 
In addition there is neither a synovial abnormality in these joints nor a te ndeney for other 
reas of the capsule to become involved. Lastly, as Collins (1949) points out, intra-art ular 
adhesions never form secondarily to deformities from muscle imbalance or paralytic disorders 
vhereas they are common in osteoarthritis. Tt may be concluded tha*, while periarticulat 
factors may encourage shortening of the jomt capsule im osteoarthritis, they do not bring 
ibout the generalised fibrotic thickening and synovial changes that oceut and which precede 
contracture in the surrounding muscles 

Phe dominant deforming factor im most cases Is muscle spasm. spasm ts a voluntary 
and involuntary response to movements which if continued would be painful, so that both 
pain and spasm may have a common origin Phe mtimate innervation of articular structures 
was fully discussed by Gardner (1950). He concluded that the joint capsule ts rr hly supphed 
by somatic and autonomic fibres. Although nerve plexuses are seen m the synovial membrane 
their nature is obscure. Kellgren and Samuel (1950), studying pain se nsibility in the human 
knee joint, commented upon the sensitivity of the capsule, which contrasted strikingly with 
the seattered areas of pam appreciation im the svnovial membrane and the imsensitivity of 
articular cartilage. During an operation upon a knee joint under local anaesthesia the writer 
found traction upon the capsule a part ularly painful manoeuvre 

It has already been suggested that shortened and thickened capsule becomes tense 
prematurely and so reduces the range of hip joint movement. It ts now suggested that it 
movement continues beyond this limit imposed by the shrunken capsule and if at the same 
time body weight is added to the movement, a considerable traction force is likely to fall 
upon this abnormal ligament thereby producing pain and protective muse le spasm. Intra 
articular adhesions will tend to remtorce the effect: of capsular fibrosis in a similar way 
Intra-articular and intracapsular novocain injections will often temporarily reduce both 
this pain and spasm 

Considering once again the lower part of the joint which is supplied mainly boy the 
obturator nerve, but also by the nerve to quadratus femoris behind and to pectineus mn front 
Gardner 1048). | tind in this hypothesis of traction pam a logical explanation for the 
occurrence of reflex spasticity im the muscles supphed by these nerves Phe detormity 
produced by this spasm is furthermore im the same direction as that which | have shown 
to follow shortening of the capsule in the same area of the Inp jomt 

Support for this interpretation of the origin of reflex spasm is provided by the famuhiar 
elinieal test for adductor spasm. An abduction ot medial rotation strain is resisted by the 
postero-inferior capsule of the joint. Hf this part of the capsule is contracted the tension in 
this area produced by these movements may give Tse to pain and spasm, whereas passive 
flexion loosens the capsule and so may often be accomplished without spasm \dduction 
and lateral rotation do net tend to stretch the inferior part of the capsule and are consequently 


less likely to induce pain and spasm 


A RADIOLOGICAL SIGN 


Further evidence of capsular shortening ts provided by a radiological sign. New bone 
formation visible below the femoral neck was seen in the radiographs of thirty-three out of 
seventy-three consecutive patients with osteoarthritis of unknown origin subjected to 
operation Phis sign was fully described by Wiberg (1939) 1m congenital subluxation of the 
hip. He said that new bone formation oecurred behind the lower margin of the f moral neck 
an observation which my operative and radiological investigations confirm He regarded 1 
as a buttress formed in response to abnormal stress Although in idiopathic osteoarthritis it 


occurs more commonly when subluxation is present, it may occur when subluxation is minimal 
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or absent (Figs. 12 and 13). | believe that this bone is subperiosteal and is caused by elevation 
of the periosteum away from the neck of the femur by a traction force transmitted through 
the postero-inferior capsular reflection (retinaculum). In support of this view I submit, first, 
that capsular tension is most likely to develop here when subluxation occurs and, secondly 
that similar changes may follow traumatic dislocation (Fig. 14) and exploratory operations 
upon the hip when the capsule has been stretched by bone levers (Pig. 15). Furthermore, of 
the thirty-three patients presenting this feature twenty-six had an adduction deformity, o1 
had lost power to abduct beyond the neutral position a sign which it is suggested indicates 


marked capsular shortening in the inferior part of the jotnt capsule 


DISCUSSION 


\n attempt has been made to correlate the symptoms ind signs of osteoarthritis with 
the pathological changes that have been found in joint capsules removed trom the hip joints 
of patients sufficiently disabled to require operative treatment. [tis well recognised, however 
that many patients in whom there is radiological evidence of advanced osteoarthritis, sutter 

irprisingly little pain. They present an important clinical problem ind have been questioned 
ind examined with parti ular care 

With advanced radiological changes movement is always restricted, but pain may be 
ibsent. Its source must therefore be in structures scarcely manifest in radiographs: T suspect 
tretching of the shortened capsule, as occurs when an attempt is made to foree movement 
no such a joint. | suggest that the reason why a MeMurray’s osteotomy may relieve pain 
>that the upper fragment takes up the position of deformity which the capsule dictates and 
o protects it from much of the strain to which it was previously exposed. Similarly replacement 
of the femoral head by a prosthesis mav shorten the distance between the tixed points of the 
capsule and thus relieve pain, even if the capsule is not excised. Such a prosthesis will also 
remove the main source of yomt debri 

Kest is known to reheve the pain of most osteoarthritic joints. Pt seemed desirable 
therefore to enquire mto the amount that patients with radiological evidence of marked 
osteoarthritis but with little pain, demanded of their hip joints. By this means I have 
found an explanation for the absence of pain in many patients with ost oarthritis. On careful 
questioning, most mentioned a reduction of their activities to conform to the standards set 
by their hip joints. In some this was a conscious restriction; m others it occurred from 
advancing age or was imposed by some coincidental disease such as cardio-vascular tarlure 
Patients suffering from osteoarthritis of both hips may have no pain in one side because the 
disability caused by its fellow has restricted their activity greatly. A pain-relieving operation 
on the painful hip often leads to pain in the previously symptomless hip when activity ts 
mereased 

Some patients complain of stiffness only. Most of these have had pain in the past which 
has been forgotten or is now regarded as unimportant. Among them some have notice d thei 
disability after a period in bed for some other condition. Their deformity ts often severe, and 
movement reduced to a few degrees of flexion only. Lastly there are those whose pain ts 
referred to the knee or low back (Law 1952), and those who make hight of their troubles 

In considering the symptoms of osteoarthritis it is also important to appreciate that the 
degenerative changes that oceur in the articular cartilage and subchondral bone with ageing 
are identical with those in osteoarthritis. Bennett ef al. (1942) have studied the changes in 
previously svmptomless knee joints obtained at necropsy. In subjects of between eighty and 
ninety vears old they found marked degenerative lesions which were very like those in younger 
individuals operated upon for osteoarthritis 

It has already been suggested that restriction of activity or stiffness tolerable at eighty 


may be less readily accepted at the age of fifty, but it is possibl that the speed with which 
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debris is cast into the joint cavity influences the symptoms arising in the joint. Bennett 
although aware of the work of Hultén and Gellerstedt, did not deseribe debris within 
svnovial membrane unlike Horwitz, who found these fragments twice in 
osteoarthritic knees during his investigation of Charcot’s Joints These obsery 

addition to those presented im this communication, rest that jot debris may become 
apparent only when it becomes dislodged at an abnormal rate or in abnormal quantity. The 


seantier and slower physiological loss of cartilage associated with ageing may be dig 


the synovial membrane, as it occurs, within the recesses of capsular reflection, Conse 

Iomay eseape recognition; and it will induce capsular fibrosis at a much lower rat 

hese circumstances a@ balance may be set between increasing « ipsular changes on the on 
hand and decreasing wity on the other so that a jomt, though degenerate by radiologica 
and pathological standards, may continue to serve well, Anything (such as dysplasia of the 
hip jot) which accelerates the formation of jomt debris will tend to hasten the onset ot 
capsular shortening by the mechanism that has been deseribed. In this way the patient 


present at an early age the clinical teatures of severe osteoarthritis, but a radiograph sho 
only localised diminution of pont space and subchondral sclerosis 

In conclusion, itis submitted that this interpretation of the etiology and effect of capsular 
fibrosis may have an appheation in osteoarthritis of other joints. In hallax rigidus joint debri 
ind synovial hyperplasia have been found within the retlection beneath the head of thi 
metatarsal bone \nyv shortening or adhesion of the capsule im this position would cause 


loss of dorsiflexion, though plantar flexion would remain unatteeted 


SUMMARY AND CONCLUSIONS 


| The synovial membrane and capsule in osteoarthritis of the hip have been studied 1 
twenty-five cases. Dissections have been made on fresh cadavers to establish the norma 
structure and function of these tissues at different ages 
2?) Fragments of bone and cartilage were found beneath the synovial surface in twenty-three 
eases of the twenty-five cases of osteoarthritis 
Phe source of these fragments is the degenerate articular surfaces 
Phe fibrosis of the svnovial membrane and capsule follows the svnovial | 
accompanies the phagocytosis of these fragments 
©. A similar histological picture has been produced by injecting fragmented « 
the knee jomts of rabbits. The injected fragments are found beneath the surface 
hyperplasia is followed by subsyvnovial tibrosis 
6. The greatest amount of this joint debris is found in the lowest part of the you 
Phe joint capsule is particularly sensitive to traction 
All parts of the capsule are tight in extension, Which is the weight bearing position 


9. Fibrotic shortening of the capsule in the lowest part of the joint cavity explains many of 


thre sviptoms ind signs of the disease pan is caused by an atte miypt to stretch the « ip 


muscle spasm occurs in the muscles supphed by the sensory nerves of this part of the capsul 


extension, medial rotation and abduetion, which tighten this area, are lost first: progr 


shortening causes deformity in the opposite direction, namely flexion, lateral rotation 


adduction, the loss of extension causes a more rapid wearing of articular cartilage on wet 


bearing; subperiosteal new bone is formed on the under-surtace he neck of the femur 


10. The svmptomatologs scussed 
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THE BONE CYSTS OF OSTEOARTHRITIS 
|. W. LANDELES, LONDON, ENGLAN! 
f Patholos thee nil Hl 


Rounded areas translucency in the bones forming an osteoarthritic joint are well 
known to radiologists and to orthopaedic surgeons. They are not given much prominence 
in pathological accounts: their formation is vaguely aseribed to degeneration in the bone 
In keeping with the degeneration in the neighbouring cartilage. Their frequency was given 
by Plewes (1940), from clinical and radiological studies, as thirty-two in 242 cases; he also 
drew attention to their situation in areas of greatest bone sclerosis and greatest loss of * jomt 
space,” and to their frequently paired or kissing” position on either side of the joint Tine 
Collins (1949) described them as incidents in the remodelling of the trabeculae — “a concentri 
arrangement of healthy trabeculae around an enlarged marrow space tilled with ordinary 
adipose tissue 

Phe presenee of these evsts is often indicated clinically by severe pain in the joint, and 
in the cases selected for surgical treatment of osteoarthritis the cysts are neither so rare nor 
so ineidental as has been suggested. They have been present in eleven of the last nineteen 
heads of femur and in one of the last three patellae excised for osteoarthritis and examined 
in this department. T have found other examples in an osteoarthritic pisiform bone, and in 
a fractured carpal scaphoid excised ten years after the injury; and in the course of routine 
post-mortem examinations of patellae they were found in three of ten consecutive bones 
and in one of the only two severely arthritic heads of femur ina series of a hundred; another 
was an incidental finding on microscopy of the acromio-clavicular joint of a patient with 
ankylosing spondylitis 

Phe eysts appear to the naked eve as grey gelatinous rounded spaces from a millimetre 


up to 25 centimetres in diameter; the large eysts, over | centimetre across, are found only 


in the femoral head. The cysts are usually multiple ten were found in one patella and 
surrounded by a zone of dense bone up to half a centimetre thick; some are multilocular 
\ good example of a large cyst is shown in Figure |, where the greater part of the femoral 
head is seen to be involved. The smaller cysts (Figs. 3 and 5 to 7) always lie in the bone 
immediately adjacent to the joint space, and are often pyriform, the pointed end towards 
the jomt. There is always one place where the eyst comes close to the point cavity, and im a 
number of specimens it is possible to demonstrate an opening between the two, usually in 
the form of a linear fissure. It 1s the purpose ot this paper to suggest that these cysts always 
take origin in such communications and are not due to primary degenerative changes im 
the bone 
PATHOLOGICAL OBSERVATIONS 

Direct evidence in favour of the hypothesis mentioned above includes the demonstration 
of an opening into the Joint cavity, the finding inside the eyst of fragments of cartilage 
clearly derived from the articular cartilage, and the similarity between the fluid in the eyst 
and the synovial thuid 
Opentnes between evst and joi avity Patent openings can be found in a number of cyst 
though they may be very oblique and tortuous; a simple example is shown in Figure 2, which 
is a higher powell photomicrograph of the mouth of the eyst shown in Figure | Here a 
direct channel Jeads past the broken articular lamella of an osteoarthritie femoral head mto 
one loculus of a multilocular eyst. The opening is partly filled with tibrocartilaginous material 


from other parts of the articular surface, which has closed the entry to a second loculus 
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closure of the articular surface 1s much more frequently found than the 
| 


patent opening; mor the detailed structure of the articular lamella 


lecessary to prove that an opening has been present earlier 
Occasionally it is possible to recognise mM the evst pieces 


Some. cartilage 


Such secondary 
careful assessment of 


is 
fragment ithin the evst 


derived from 


( artilace 
the hyaline articular cartilage 


cartilage that 


in Gaeson s stam 


found in this situation cannot be certainly assigned to this origin and may be metaplasti 
but the two examples shown in Figures 3 to 5 are unequivocal Phe specimen was taken 
from the acromio-clavieular joint, which showed fairly well marked fibrillation of its cartilage, 
though none of the changes of the ankylosing spondylitis which had brought the patient to 


In Figure 3 the bilocular eyst is seen with the gap im the nearly black) cartilage 
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: Case 1. Coronal section of head of temur \ large system of cysts replace 
much of the femoralhead, 2 
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ric. 2 
Phe same Higher magnification showing the opening of a cyst throu thre 
articular lamella Dense bone on one side of the cyst fibrous tisste 
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now plugged by new fibrocartilage and bone. The higher magnification of bigure 4 shows 
clearly recognisable cartilage cells in the debris tloating loose in the corner of the upper cyst 
this is even clearer in the original shde with the metachromatic staining by toluidine blue 


It is particularly to be noted that in this evst, in the fluid contents, the cells of the cartilags 


are fresh and alive In the second ex imple hig. 5), the evst was found in a pisitorm hone 
which was denuded of articular cartilage. The eyst has become completely tilled now with 
fibrous tissue and its original content of fluid can only be guessed at; but im this trbrou 


tissue there is a flake of cartilage whose form proves its origin from the surface of the yor 


PG. 3 
\cromio-clavi il int a bilocular evst. the ap in the art ilar 
imella is « ed by bone and tibrocartilaxe Polurline blue 
& 
Fic. 4 
Deta {the detrit Inthe corner of the « t irtilage 
ell G70) 
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kia. 5 
Visitorm bone burnation of the joint surface, with a tibrous plu it it 
lve leading into a tibrous cyst In the middle of this a strip of articular 
irtilave, with the cells dead Van Gieson | 
big. 6 Fic. 7 
Figure 6 —-Patella. Fracture im articular lamella plugged by displaced tongues of tibrillated cartilage 
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Phe cells in it are dead, but their spaces can be faintly made out. The tindine of living 
cartilage in thaid cysts and dead cartilage in hbrous cysts is strong evidence that the fluid 
forms betore the fibrous tissue, and is not, as has been suggested, a secondary deve lopment 
In a fibrous area in the bone 

Occlusion of the opening is brought about by the formation of tibrocartilage and new 
woven bone near the throat of the opening, Which imterrupts the pattern of the articular 
lamella so clearly that it can usually be recognised as new. Immediate occlusion is found 
also after the IMpaction imto the opening of plugs formed trom the degenerate cartilage 
When this has not been ¢ ompletely eroded. Such a pieture is found in Figure 6, in which there 
is a clean fracture through the articular lamella plugged by tibrillated cartilage with its 
characteristic hypertrophic groups of cells, under which new woven bone has formed and 
re-established the articular surface Deeper in, replacement by tibrous tissue is complete, 
except for the fragments of broken bone at the bottom undergoing resorption. Phe importance 
of this ocelusion of the surface opening is very great, for it enables granulation tissue to 
develop in its appropriate environment, and in time fibrous tissue may fill the cyst, though 
densely encapsulated loculi of fluid may persist even when the surrounding bony shell is 
complete Nevertheless on detailed) examination openings or traces ¢f openings (if) the 
features deseribed are acc pte das such) can be made out in all cases 
Vature of the contained fluid The glairy vellowish-green fluid found in the eysts is entirely 
In keeping with a derivation from the synovial fluid. The mononuclear cells in it resemble 
detached synovial cells, and staining reactions show mucopolysaccharide in both cells and 
Huid. These eysts, unlike others found in bone, do not commonly contain blood pigments, 
cholestenide erystals or tibrin 

DISCUSSION 

Considerable indirect evidence supports the hypothesis that evsts arise from intrusion of 
synovial fluid into the bone at the joint surface 

lirstly, it has been noted that small eysts are found in the subchondral bone and large 
eysts extend more dee ply If the cysts were due to bone degeneration, if might be « \pected 
that small early foci would be found on routine examination of the deep bone, but sueh foes 
have not been found nor are they deseribed in the literature \gain, the bone surrounding 
the cysts is always more or less sclerotic, and often shows ac tive bone formation, a equenes 
of changes ditheult to account for as a degeneration. Moreover it is unusual to tind areas of 
osteoclastic resorption in the walls of the eysts, and when they de occur they affeet only a 
small part of the circumferencs 

The cartilage over the cysts is never normal, though the stage of its degeneration varies 
from quite early vertical splitting to complete erosion. The eysts are not found in eburnated 
borne probably because of its rigidity, and because the marrow Spaces I SU h bone are sealed 
off from the joint cavity by new bone formation: but eysts with a vent i the cartilage at 
the side may burrow extensively under eburnated bone 

Phere is therefore good reason to believe that the penetration of synovial tlurd is likely 
to occur in the regions where the cysts are found, and sometimes there is Visual proof that it 
has occurred 

On the hypothesis that intrusion of synovial fluid into the interstices of the bone occurs 
the further developments that would be antic Ipated are in fact much the same as those that 
have been observed, when allowance is made for the varvine size and duration of the opening 
Phus, with a persistent opening the uniform fluid pressure would tend to convert the irregular 
outlines of the marrow spaces into the smoothly rounded or pvritorm outlines characteristi 
of the cysts, with the narrow end of the evst towards the JoInt space where expansion is 
limited by the strong articular lamella. Around this pressure zone would be expected dense 
bone formed partly by bodily displacement of the trabeculae. partly by new bone formation 


i response to the strain. Such sclerosis around the eysts is one of the Ir most Conspicuous 


35 B, NOVEMBER 19538 


1 


O48 J. W. LANDELLS 


features, and one most hard to explain on a hypothesis of degeneration. The larger cysts 
are almost confined to the head of the femur; elsewhere it is unusual for them to reach a 
diameter of a centimetre. The rounded outlines suggesting fluid pressure, the increase of 
synovial fluid in osteoarthritis, the pressure built up in the hip by the weight of the body, 
the extremely tough capsule of that joint compared with that of the knee, and the clinical 
relationship between painful hips and cystic bone changes, form a chain of evidence of som 
strength in favour of the hypothesis that these large eysts are virtually internal Incomplet 
fractures of the bone brought about by the slow persistent transfer of pressure from. the 
synovial fluid to the weak internal cancellous trabeculae unaccustomed to such lateral thrusts 


Some evidence in support of this hypothesis is available from clinical cases 


CASE REPORI 

Case \ woman aged tifty-nine vho had had pain in both hips for eighteen vear Vas see! 
with a view to cup arthroplasty Phe hip howed radiographic evidence of severe degenerative 
arthritis, and there were small areas of translucency in the upper part of the head of the right 
femur and the opposite surface of the acetabulum Phe lett hip, at that time the more paintul 
showed no cyst She was unwilling to have an operation Iwo vears later she fe | nsta 

twisting her right foot and wrenching the hip. This hip then became very painful, keeping her awake 
at night and she requested surgical rehiet Judet arthroplasty was pertormed Phe excised 
head showed no ordinary callus or fracture but the unusually large system of cysts with the patent 
opening dlustrated in Figures Land It is true that the original evsts might have advanced it 
the two year and that many case they formed a zone of weakine through which am ibsequent 


fracture might be expected to run, but the correlation between injury, severe pain and unusualls 
extensive cyst formation is quite often observed 

Cysts will not necessarily be formed in every case in which breaches oecur in the articular 
lamella, but only when such breaches remain open to the synovial fluid and in particular 
when the fluid is under pressure Phe eyst (already mentioned) in the aeromio-clavicular 
joint developed ina patient whose lower limbs were ankylosed and who got about on crutches 
He had unusual muscular development of the arms and probably there were unusual strains 
on the acromio-clavicular joints. The joint examined showed eyst formation on both sides 
at one pomt in the articulation; this feature, already referred to, is related partly to th 
usual congruence of osteoarthritic changes on the opposing faces, and partly to strains 
developing at right angles to the plane of the joint, which will be as likely to fracture both 
articular lamellae as one. But it is not easy on a hypothesis of degeneration to account for 
such paired foer in the deeper bone 

Onee the opening becomes occluded — and this may occur at any stage in the development 
of the cyst fresh synovial tld cannot enter and granulation tissue can develop without 
the competing pressure and unsuitable environment of the joint fluid) As long as fluid is 
present, the marrow spaces are tilled with ftibro-myxomatous tissue, which in some 
circumstances may become cartilaginous; but once the fluid is encapsulated ordinary fibrous 
tissue forms and has a tendency to ossify, in part as woven bone, but also with lamellar 


apposition to pre-existing trabecular This process does not usually go on to complet: 


obliteration of the cyst, but ends by forming a rounded thick-walled bon Space with thre 


MUCOUS and astonal encyste d collec tions rile by othe I authors 
Further support for the fluid hypothesis comes from a case in which the thud gamed 
through a fracture line 


access to the interior of the bone 


CASE REPORI 


Case 2— A healthy man of twenty-two fractured his carpal scaphoid It remaimed ununited and 
was excised because of persistent non-union ten years after the original injury Phe proximal 
fragment was found to have undergone avascular necrosis, with survival ot the cartilave In the 


other half a typical closed mature cyst was present; there was much new bone around the throat 
af the cyst, but it was possible to identify a clear line of old communication now filled with bone 
and fibrocartilage through the tracture into the joint (hig. 7 Phere was no evidence o 


degeneration in the cartilage or in the rest of the bone 
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[tis possible that these traumatic evsts are less rare than they are thought to be, for it 
Is Clearly only occasionally that a fissure will ne ither completely detach a piece of bone nor 
remain unoceluded by callus long enough to allow the formation of a cyst vistble on 
radiography ind such bones are seldom excised for Close morbid anatomical study Thi 
coarser fractures do not provide the necessary blind cavity for the fluid to be foreed into, 
tnd in nine heads of radius and four patellae excised for fracture | have found no evst 
Objections to the alternative hypothesis The alternative view, namely that these fibrous and 
myvxomatous Changes are primary, leading to accumulation of fluid and so to « vst formation, 
involves several difhculties. The absence of osteoclastic activity in any quantity is probably 
the least, for the osteoclast is believed to be short-lived The formation. of rounded 
spaces out of the irregular marrow spaces suggests the agency of fluid, but) these spaces 
ire often round when they are fibrous. Concentric zones of. fibro myxomatous changes 
In the marrow and bone-forming reaction would be Improbable. The openings into the joint 
would imply either trauma conse quent on evst formation or the rupture of the eyst through 
the overlying dense artic Ular lamella, a process for which the necessary forces do not seem 
to be available Fractures undoubtedly occur through the articular lamella in relation to 
eysts, but for reasons given I believe the fracture antedates the ¢ vst. The presence of living 
cartilage derived from the articular surface in open thuid-tilled eyvsts, and of dead cartilage 
In the fibrous cysts, appears to be conclusive 

Osteoarthritic changes may legitimately at present be called degenerative so far as they 
affect the superticial part of the cartilage; but the removal of the fragmented cartilage and 
many Wonot all of the bony changes which are respomible for the greatest deformity are 
Clearly traumatic or reparative It is desirable whenever possible to replace the vague 
conception of degeneration by precise chemical or mechanical changes: and it is the purpose 
of this paper to do so by pointing out that the eyst formation responsible for a great deal of 
the deformity and pain of an osteoarthritic joint is in fact traumatic and not degenerative 
in the accepted sense of the word 

SUMMARY 

1. The bone eysts of osteoarthritis are found in relation to defects in the watertight layer 
between the Jot space and the cancellous bone; these defeets are sometimes obvious 
openings, but more often they are openings closed by fibrous tissue fibrocartilage or new 
bone Fhe small evsts lie close to the surface Pheir rounded outlines sugvest the agency of 
fliid pressure in their formation, and the fluid and cells found in the eysts are compatible 
with origin in the joint space and articular cartilage 
2. The hypothesis is advanced that the cysts are formed by the Intrusion of synovial fluid 
under pressure into the substance of the bone. and the sclerosis around by displacement of 
the trabeculae and their reinforcement by new bone 
3. The objections to the hypothesis that the eysts represent a primary degeneration in the 
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RECOVERY IN PARTLY PARALYSED MUSCLES 


D. D. B. Morris, Lonpon, ENGLAND 


Until recent years it was widely held that damage to part of the nerve supply of a 
voluntary muscle had a permanent effect and that the surviving nerve fibres were unable to 
remnervate musele fibres deprived of their nerve supply It was assumed that the only 
possibility of recovery of power in the muscle was by hypertrophy of muscle fibres whos 
nerve supply had eseaped damage 

Phe problen has recently been approached by both physiological and histological methods 
Van Harreveld (1945) showed that the contraction force of incompletely denervated muscles 
begins to improve about two weeks after operation and inereases for six months. Edds (1950 
and Hoffman (1950), in histological studies of rat muscle incompletely denervated by division 
of anterior primary rami, found evidence of new fibres retracing the empty neurilemmal tubes 
to the denervated motor end-plates. That a similar process occurs in skin partly di prived of 
its sensory nerve supply has been shown by Weddell, Guttmann and Gutmann (1941 

It has not yet been generally accepted that surviving axons in incompletely denervated 
muscle can extend their existing tield of innervation by producing new fibres. The problem 
is of great practical importance, tor if this process takes place after an attack of pohhomyelitis, 
and if ways could be found to promote it, a real advance in treatment would be at hand 
Phe aim of this study has been to obtain further histological evidence of the extent and duration 
of this process limb museles of the rabbit have been examined for evidence of. the 


development of new fibres for periods of up to three months after Incomplete denervatior 


MATERIALS AND METHODS 

Phe extensor digitorum longus muscle of the rabbit was chosen because it is particularly 
suitable for incomplete denervation. The muscle is supplied by two branches of the peroneal 
nerve Incomplete denervation of the muscle was effected by division of one or other of 
these branches. Precautions were taken to eliminate the possibility of regeneration along 
the divided nerve. Usually the upper branch, which is the smaller, was divided and. thi 
proximal stump crushed and implanted into a neighbouring musele belly, as far from the 
distal stump as possible. Care was taken not to handle or damage the blood vessels which 
enter the muscles with the nerve, thus eliminating the possibility of ischaemic effects on 
regeneration (Allbrook and Aitken 1951 lo divide one of the nerves entering the muscle, 
the musele belly was lifted from its bed by a chp placed round the tendon of origin. — It 
seemed possible that damage might be caused to the remaining nerve supply by thus 
lifting the musele9 In a number of animals mock operations were done, reproducing as 
exactly as possible the operative conditions without dividing the nerves 

The muscles were removed at periods from two days to three months after operation 
They were tixed ina solution contaming lO per cent formalin and 2 per cent pyridine for a 
minimum period of ten days. Each specimen was cut into two blocks of approximately 
equal size. The upper and lower tendmous parts were rejected. Each block was cut into as 
many sections of 50, thickness as possibl All suitable sections were stamed by a modified 
Bielschowsky silver impregnation technique (Aitken 1950 At least forty sections were 
prepared from each muscle examined 

OBSERVATIONS 
When either of the nerves to the extensor digitorum longus was divided sections made 


two or three days later showed: 1) intact sprays of tibres approaching motor end-plates 
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sprays with complete degeneration of all tibres; 3) spravs with one or few surviving tibres 


the remainder degenerated; and 4) sprays with one or few degenerated fibres, the remainder 


: When the upper nerve branch was divided the degenerating nerve fibres were mainly 


contined to the Upper third of the muscle In the re maming two thirds the nerve tibres and 


end-plates were mainly intact \ few intact fibres and end-plates were found in the upper 


third, and similarly a few degenerate tibres in the lower two-thirds. Seattered throughout 


the muscle were spravs of tibres in which varving numbers of tibres had degenerated, as im 
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the individual thie 
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igure 3— To show intact spravs of motor endings 


omplete degeneration ot all tibres when the upper nerve branch 
divaced. Figure 4 Phe tppper nerve branch has been divided: intact 
and degenerate tibres le side by sick This is a direct consequence ot 
the imtermingling of individual axons within the muscle (ef. by 7 


igure 6, which shows a terminal spray with one surviving fibre and end-plate. There was no 


sharp boundary line between the parts of the muscle supplied by the two nerve branches 


Phese tindings indicate that the intramuscular ramifications of the two nerve branche 


entering the muscle intermingle freely in such a way that it is possible for one parent fibre 


to innervate muscle tibres in widely different parts of the musele (Figs. | to 4 Phe motor 


unit is therefore not contined to single groups of neighbouring muscle fibres, and the individual 


end-plates in a given zone of the musele are frequently derived from different parent axons 
Adrian 1925, Cooper 1929, van Harreveld 1946, Feindel, Hinshaw and Weddell 1952 


Although these findings have wide implications as regards the structure of the motor 


unit, the central fact as regards this investigation is that after incomplete denervation by 


this method there were areas in the muscle where intact and degenerate fibres lay side by 
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Several terminal bundles of tibres and end-plates arising from an intramuscular nerve trunk 
as seen in the normal extensor digitorum longus 
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Three days after incomplete denervation. mpty neuntemmal tubes and motor end-plates 

are clearly seen, In areas such as this, where normal and degenerated fibres lie side by sic 

new tine fibres grow out and reimnervate the degenerated end plates é.n.t. -empty 
neurilemmal! tube; normal end-plate; e.ep.--empty end-plate 
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seven days after mcomplete denervation, Normal tibre and end plate accompanied 


tine tibre remnervating ners der Contrast between normal and rein 


end-plate is) striking normal en li normal 1 f re 
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side (Fig sin muscles up toa week after meomplete denervation 


were more dittieult to tind, though they were observed as late 


Figure shows a normal spray of fibres all intact, and Figure 6 a terminal 

ind end-plate ina spray. [tis in these areas where degenerat: 

le an close proximity that new fine tibres appear and reinnervat 

‘ys. Sto 16 lus observation is in accord with those of other workers 

Very fine tibres appear as early as four days after incomplete denervation 

denervated end-plates The pomt of branching of the residual axons is 
to determine, for they appear to come from far back in the nerve bundk 


Nevertheless some preparations show the point of branching (Fig. 16). These tine tibres are 


in the normal extensor digitorum longus. Terminal outgrowths sprouting trom: the 


omplete denervation New 
heath to remnervate en 


remnnervated 


surviving end-plates and reinnervating neighbouring muscle fibres (Hoffman 1950) were not 


scen In these preparations. No signs of new tibre formation were seen mn areas of the musel 


} 


contaming only denervated nerve bundles. It has previously been recognised that the growth 
of new fibres occurs only in areas where degenerate and intact fibres are closely intermingled 
The 4 nt investigation showed this important fact more clearly than those ino whieh 
incomplete denervation is produced uniformly throughout the musele by ramisection 


Phe following criteria were adopted in deciding which were new tibres and which were 


normal ones. 1) Fabre sizes the contrast between the diameter of normal tibres approaching 


end-plates and new fibres appearing among them is marked There is some variation of 
fibre size in normal muscles and therefore careful examination of the motor end plate as well 


is important. 2) Character of the motor end-plates: there is a striking difference between the 


normal and the reinnervated motor end plates. Gutmann and Young (1944), in a detailed 
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Seven days after incomplete denervation. New tine tibre following old neurtlemmiatl 


pathway te denervated end plate fibre y.ef reinnervated end plat 
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histolovieal study of the myoneural junction in normal rabbit muscle, found the average 
number of terminal branches of the axon at the end-plate to be 5-8, with extremes of 2 and 11 
hese terminal branches, often referred to as “ claws,” are absent in) the reimmnervated 
end-plate (hig. 

Using these criteria, it can be shown that production of new fibres is already evident 
tour days after incomplete denervation of a muscle During the succeeding weeks signs of 
reinnervation of the old end-plates are seen. [t is important to decide whether all the new 
sprouts are formed in the days immediately after operation or whether more may be added 
later. When they are first formed the new fibres are very thin and presumably they merease 
in diameter later; the number of branches in the end-plates also increases. Unfortunately 
the rate at which these processes of maturation proceed is not known accurats ly. The number 


of tine fibres and simple end plat s seen is greatest during the first two weeks after operation 


ind seemingly declines thereafter. By the fourth week a few small fibres are still present 
but none were seen later than the sixth week. These observations suggest that most if not all 
of the new sprouts are formed soon after the operation, and that they subsequently undergo 
vrowth and maturation 
DISCUSSION 
Previous workers have examined muscles incompletely denervated by division of anterior 
primary rami. Their findings have been largely confirmed in this study in which incomplet: 


denervation was accomplished by a peripheral method. This method results ina difterent 


pattern of denervation from that produced by ramisection, the chief difference being in the 


extent of the intermingling of intact and degenerate fibres, which occurs evenly throughout 


the whole muscle after ramusection Sprouting of new fibres is therefore more extensive in 
muscles incompletely denervated by ramisection 


growth of new fibres occurs only in areas where degenerated and intact thbres are 
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ntermingled. So far this is the only observation that gives a clue to the stimulus required 
to promote the formation of new fibres. Now that it is established with certainty that collaterals 
can sprout from intact axons discovery of the stimulus re puired becomes of increasin 
Importance. Since the growth of new fibres is delaved for three or four days after denervation 
this may represent the time taken for the stimulus to develop. Its possible that striated 
muscle undergoes a rapid chemical change which provides the stimulus almost immediately, 


are cleared of myelin 


but that regeneration is prevented until the neurilemmal pathways 


Degenerating myelin is cleared rapidly from the finer nerve bundles i partly denervated 


muscle kxamination of material three or four days afte operation shows many empty 
neuremmal tubes 

Work has been published) suggesting the possibility. that the stimuhis is chemical 
Van Harreveld (1947) studied the effects of ether-extract. of denervated muscle 
injected into the faseia surrounding the partly denervated sartorius muscle of the rabbit 
and claimed that this caused mor rapid recovery of the strength of contraction extract 
of normal muscle was inettective. Hoftman (1950 injected extracts of denervated and normal 
rabbit muscle into inc mpletely denervated rat muscles. He found that both extracts produced 
blindly ending outgrowths from nerve fibres and end plates 

Hoftman beheved the stimulus to be the degen: rating myelin present in the muscle atte 
Incomplete denervation, a view that is supported by the observation that regeneration occurs 
only when ce venerated and intact fibres he close together. He « arried out a seri Sot ¢ Xperime nts 
two of which are of special interest. First Injection of ether-extract of white matter from ox 
brain caused a considerable increase in the number of outgrowths from intaet axons, whereas 
extract of grey matter was ineffective. Secondly, ether-extract of volk of egy was especially 
eflecthve: in some regions of the muscles examined up to d50 per cent of the end-plates produced 
long blindly ending outgrowths. Moreover it is tempting to correlate the observation that 
degenerating myelin is rapidly cleared from the muscle with the finding that growth of new 
fibres ts probably at its greatest soon altel Incomple te denervation 

So tar there has been a lary measure of agreement between mde pr ndent workers using 
the rat and rabbit for the Ir expermmental work When attempts are made to correlate this 
work with the work on primates and on pohlomyelitis in man ditticultic sappear. Eedds and Small 


151), working on the monkey, found that collateral regeneration of residual Intramuscular 
axons occurred only to a limited degree after slight denervation and did not take place at 
ill after extensive de hervation Phe cones prt of the nervous system as a static structure ha 
undergone a radical change in recent years, and this growth of new tibres within parth 
denervated muscle is an excellent illustration of the lability of nervous ti sue, Tt may be 
however, that in higher animals this lability is diminished. Only further work can provide 
the answer to this 

Human muscle attected by pohomvelitis can continue to show an increase of power up 
to one year or more after the onset of the disease. This suggests that if sprouting of collateral 
from intact axons ts responsible for recovery, it must occur for at least a vear after Incomplete 
denervation. This does not accord with the observations in the rat and rabbit. Van Harreveld 
147) claimed that the power of contraction in the sarterius and quadriceps muscles of the 


rabbit continued to increase up to six months after incomplete denervation. This might be 


explained in two wavs: sprouting of intaet axons and hypertrophy of muscle tibre Van 
Harreveld conciuded that the first mechanism was the most important, but measurement 
of the mean tibre surface of the muscle tibres showed it to be greater on the side operated 


upon than on the other side, and he therefore considered hypertrophy of musele fibres to be 
a definite but subsidiary factor in the recovery of the musck Weiss and dds (1946 
measured the greatest fibre size (diameter) in partly denervated muscles to decide whether 
hypertrophy played a part in recovery, but they failed to show any increase in size a 


compared with normal controls 
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in Which varying number 


motor end-plates han venerated Supports 
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is four days after operation 


were most numerous in the early weeks after ope 


Iwo months after operation no small fibres or simple en 


) No new fibres were seen in 
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John Fames 


John Haddy James was the first surgeon to introduce continuous traction, by weight 
and pulley, in the treatment of skeletal injuries an inovation which has had an enduring 
Importance Im surgery 

He was born at Exeter on july 6, 1788, the son of a retired Bristol merehant. He was 
educated at Exeter Grammar School; afterwards he was apprenticed to Benjamin Johnson 
and later to Robert Patch, a well known surgeon to the Devon and Texeter Hospital upon 
Whose surgical staff also was John Sheldon, F.LR.S., sometime lecturer under William Hunter 
at the great Windmill Street School and tirst Professor of anatomy at the Surgeons’ Company 
On completing his apprenticeship James proceeded to Bartholomew's Hospital 
where he remained for four years, living for a year as house pupil to John Abernethy, whom 
he never ceased to admire. In ISTE he became a member of the Royal College of Surgeons 
served a year as house surgeon at St Bartholomew's and in ISI2 was gazetted Assistant 
Surgeon to the First Life Guards. He was present at the Battle of Waterloo; the Regimental 
Order Book of the following morning contains an entry that “Assistant Surgeon James was 
not in future to expose himself under tire as he had done on the previous day 

On July 2, ISI5, James wrote to Benjamin Fuller of Hornsey saving: “ E had only just 
time to despatch two or three short lines to you after the Battle of Waterloo. Till within 
these last two or three days, we have been marching incessantly and have had no time to 
write letters. We have been up every day at 3 or 4 o'clock, marching, halting and laying 
about in cornfields all day and the little time before sleep Was employed In getting oul 
dinner in the best manner we could. To add to this, for ten days we had no baggage up, no 
writing materials, nor any article of luxury 

Phe campaign has been a very short one, but it was very severe for the few days it 
lasted, and [never in my life remember anything equal to the fatigue T experienced, partly 
owing to the want of provisions, for the whole business was so sudden, that we had no tim 
to make any arrangement. You know as much of the battle as we do here, pretty nearly 
After the commencement, 1t became necessary for the Medicals to retire under cover, for 
we were at first as much exposed to the enemy's fire, which was very severe, as any other 
deseription of people ( onsequently, we saw very little of it thereafter The defeat of thre 
French was the most complete that ever took place, and yet their Army on the morning of 
the battle was probably nearly double the number of the British, and was superior to the 
joint armies when the Prussians came up. The arrival of the Prussians however, was very 
opportune. The French never in the least doubted in beating and destroying the Duke of 
Wellington's army, but as it turned out the other way, they suffered just as much as they 
expected to have made us sutter, for the ground where the battle was fought, whichever 
party was beat, was surely to be most grievously mauled, Nothing could be more unfavourable 
than the weather, during this business, but within these last few days, it has become most 
beautiful. The country we have marched through is most luxurious. [ never saw anything 
equal to the corn in point of quantity or quality I do not think we have passed over 
three acres of wasteland from Ostend to this place.” 

On July 15, 1815, James again wrote to Fuller from = his regimental headquarters 
at Neuilly, near Paris, saying: “ Those who were combatants on the [Sth of June would, | 
believe, be very sorry ever to see such a day again. By all accounts it was far more severe 
than the British have at any former time witnessed It happened that the Household 
Brigade was under the fire of the principal French battery. When we left the field to go to 
the houses in the rear, the men lay down by their horses. Nothing could be more decisive 
than the superionty of our heavy Cavalry over the French, notwithstanding their cuirasse 
which were impenetrable Phe most essential piece of service done, by the Ist, was on 
the 17th, for then I verily beheve they saved the rear of the Army Phis is very certain 
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that Lord Uxbridge (he then was) said on the ground ‘You have retrieved the honour of the 
British Cavalry.” His own Regiment, the 7th and the 23rd had been routed by the Corps of 
cuirassers, Which were subsequently cut to pieces. The Ist suffered nothing in comparison 
to the loss they inflicted on the enemy, and very little in proportion to other Regiments, the 
men say they care for nothing but the cannonading.”’ 

James remained with his regiment during the occupation; he was quartered with a French 
family at Clery near Orleans; he always spoke well of their kindness. He left the Army on 
his appomtment as surgeon to the Devon and Exeter Hospital on June 11, E816, in succession 
to Sydenham Peppin. He started practice at a house in the Cathedral Close and was most 
assiduous in his hospital duties, making careful and copious notes of his cases. He displayed 
great ingenuity in devising mechanical contrivances to aid in the treatment of injuries by 
way of special splints, svyphons to aspirate exudate from wounds and abscesses, and a device 
to provide a constant water drip for inflamed surfaces. In ISPS he won the Jacksonian Prize 
of the Royal College of Surgeons for his essay on “ Inflammation" which he afterwards 
expanded into a larger work entitled “On the General Principles and Treatment of 
Inflammation which was published in 1821 and followed by a second edition in E832 

James and his colleague Samuel Barnes felt that it was desirable to provide apprentices 
with scientific instruction over and above what a solitary general practitioner was able to 
provide, On January 7, ISTO, they petitioned the Devon and Exeter Hospital in the following 
terms. “It bemg the intention of two of the surgeons of the Hospital, Mr Barnes and M1 
James, to give an annual course of Anatomical Demonstrations to the medical pupils of the 
place on subjects procured from London for this purpose, they request, in concurrence with 
the other medical officers of the House, permission to employ the laboratory of the Hospital 
for this purpose.” Permission was readily given. A pathological museum was formed of which 
James became curator and wrote the catalogue. For many years he and Barnes gave an 
annual course of lectures on anatomy James attracted many pupils, some of whom were 
resident in his house and all were dressers at the hospital. In 1853 a museum was specially 


built, mainly on his suggestion; it was erected without expense to the hospital 


THE PROVINCIAL MEDICAL AND SURGICAL ASSOCIATION 
By arranging hospital teaching for the apprentices the Exeter surgeons tended to unite 
them into a body, thus rendering them only partly subservient to their individual masters 
It was an early attempt to provide in part a provineial as opposed to an exclusively 


metropolitan medical education, The same idea of improving the tone of provincial medicine 


and supplying a medium for discussion and diffusion of medical knowledge induced James 
and several others to meet Charles Hastings at the Worcester Infirmary in 1832 in order 


to found the Provincial Medical and Surgical Association. At the inaugural meeting James 
was elected member of the Council and a paper by him on the diagnosis of strangulated 
hernia, with some practical remarks on the operation, appeared in the tirst volume of the 
Association's Transactions. At the annual meeting held in Liverpool in 1839 he delivered 
the Retrospective Address in Surgery; in T842 he was president of the two-day meeting 
at the Athenaeum in’ Exeter. James delivered a presidential address and gave clinical 
demonstrations in his wards at the Devon and Exeter Hospital. It is interesting to note 
that at the Association Dinner held in the New London Inn on August 4 one of the guests 
who rephed eloquently to a toast was Archdeacon J. H. Pott son of Percivall Pott who 
was Canon and Chancellor of Iexeter Cathedral 

At its annual meeting held in Birmingham in [856 the Provincial Medical and Surgical 
\ssociation, after some alteration in its code of laws, changed its name to that of the British 


Medical Association 


We are grateful to the Governors of the Royal Devon and Exeter Hospital for permission to 1 


portrait of John Haddy James pivot 


PHE JOURNAL OF BONE AND JOINT SURGERY 


J 


PR 
~ 
= 


3 
be 
1788-1869 
‘ 


‘ 


JOHN HADDY [AMES 


CONTINUOUS TRACTION BY WEIGHT AND PULLEY 


In one seetion of his Retrospective Address in Surgery J. Ho James dealt with the 
treatment of fractures. Speaking more especially of fractures of the femur he proceeded to 
describe a method of treatment he had carried out for several years 
M. Josse, of Amiens, has proposed a plan of treating these fractures by permanent 
extension, and in few words it may be stated to consist in fixing the foot to the bottom of 
J so that the weight of the head and trunk being depending, produce 


a constant extension along tl 


he bed, which as raised 


le plane lo this some inconveniences must attach, although 
they are not much regarded by the proposer. LT may perhaps be permitted to say that nearly 


two years before M. Josse’s work was put into my hands, | had adopted the same pring 
but carried it into effect ina ditferent possibly it may be thought a preterable mod 
by tixing the su opart of | 


he body to the head of the bed, whieh as raised, and makin 


PLATE 1 


plint, with foot prec 
which it ean east 
recuuisite ame 


extension on the limb by means of a weight fixed to the leg, prope rly guarded, and acting 


over a pulley, assisted also by a very simple apparatus, which it would oe upy too much tim 


to describe here, but of which LT bee to otter a representation to your notice (Figs. | and 2 


Phe result of this plan during several years has been very satisfactory, inasmuch as the limbs 


have been restored to a very perfect condition, and the patients have complained very litth 


of the treatment when due care has been taken. The principal advantage of this mode of 


that for any apparatus to succeed which has not the powel 
of accommodating itself (and such are those commonly employed), it Is necessary 


treatment appears to be this, 


not only 


that it should be perfect in its nature, but that the ligatures by which it 1s apphed should 
not vield; but this must of course vary acc ording to the state of the tackle 


and the skill and 
attention with which it is adjusted, as well as the patience of the person treated, whereas 


In the plan proposed, the apparatus will accommodate itself, and if from any movement the 
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limb should be for a moment shortened (which however is especially guarded agains 
steady but gentle force in operation will restore it to its proper length 

the foregoing passaves Were read at the meeting 
gy with Mr syme, at Edinburgh, he informed me that Hildanus had used the 


na communication had the 


pleasure of havin 


weights and pull Vv, and on reference I found that this was the cas so that neithe rM Josse 
nor myself are entitled to the credit of this mode of treatment, if really preferable to others 
but at all events, in recommending it once more to public attention, there is the satisfaction 
of knowing that this may be done on higher authority than we can pretend to boast of, and 


if the “ multa renascentur © apples against our claims to originality in this re spect, we may, 


PLATE Il. 


Plate trom James's Ketrospe 
wel splin on whicl 
mn it the to prece to which the 


Fic. 2 

Surgery Phe following is the 
view of a hollo sts, bemg previous! uarded, and to wl 
with bandaves. 2. Shows the rd and strap are 


plane of wood on whicl rests, and on which iW can 


representation Of thre the preceding s 
as it rests on the castors a, a, a, a4 view of the same. 5. The stanchion tixed int 
foot of the bed, and contaimu ver which the cord passes. 6. A rib bandage 
ts of thre bed 


attached w Wo Upper pos 


nevertheless, have a right to hope that this old plan may be revived with advantage, as well 


that of the immoveable apparatus (to be presently mentioned), the offspring of still 


as 
greater antiquity 

“ But although the method itself be not new, perhaps it may still be thought that the 
manner in which it is adapted to the accident is more suitable than that used by Hildanus or 


(in a more Imperfect sort) by Paré. [tis not improbable that the rather coarse mode in which 


the former great surgeon emploved it may have proved the cause of its entire and long 


hixing the upper part of the body by what he calls a remora, he simply 


abandonment 
apphed a vinculum with cords and weights attached, round the thigh just above the knees, 
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which must have occasioned an almost entire stoppage of the circulation if any weight were 
used adequate to the occasion, and no means of supporting the vessels below by a bandag« 
seem to have been used. With regard also to the principles on which the superiority, if any 
of the proposed plan to mere fixed extension depends, and which has not, as far as Tam 
aware, been mooted by any one, the observations here offered may perhaps be deserving 
Of some attention 

Hugh Owen Thomas maintained that Syme was mistaken in asserting that Hildanus 
had practised the method of continuous weight traction and declared that “J. H. James's 
method of continuous extension was original, and I do not believe that he had any suggestion 
from the published opinions of his predecessors.”’ Fabricius Hildanus, regarded as the father 
of German surgery, published a great medical work in 1646, in which is described and depicted 
a girdle or strap bearing two metal hooks placed diametrically opposite to each other. Thi 
ends of a strong rope were fastened to the hooks and from its middle a container, enclosing 
two pulley blocks, was suspended laqueo annectendum est Instrumentum trochleatum 
Some surgeons mistook the contamer for a stone and referred to it as the “ Jack Stone of 
Hildanus.”” The apphance was first used for the reduction of dislocations but later it: was 
also employed for the rapid reduction of fractures. In the case of a dislocated hip the girdle 
was buckled tightly above the knee; the container with its contents having been removed, 
the surgeon pulled strenuously on the rope in the hope of reducing the dislocation, [Lf he 
failed he had recourse to the mechanical advantage of the pulley blocks, fixing one to a pillar 
or wall and the other to the girdle rope. The pulley rope fixed to one of the blocks passed ina 
continuous coil around the two sets of pulleys, leaving a free end upon which the surgeon pulled 
In his narrative Hildanus stated that similar pulley blocks were used by Ambroise Paré for 
the reduction of dislocations. On referring to Paré’s great surgical work it will be seen that 
the two pulley blocks and containers are exactly the same as those depicted by Hildanus 
and there is an illustration of the apparatus in use in the reduction of a dislocation of the hip 


Neither the contrivance of Hildanus nor that of Paré was intended for anything but 


short rapid traction. They are ill adapted for the prolonged traction of fractures, nor is there 


visible a free single pulley in any of the illustrations. All the evidence available contirms the 
view expressed by Hugh Owen Thomas that J. H. James's method of continuous extension was 
original. Indeed if the instrument of Hildanus was the only one that could be thought of as 
an earher rival to the invention of James it is a reasonable inference that before 1839 there 
Was no such thing as long continued traction by weight and pulley in the treatment of injuries 
A glance at the illustration of the traction apparatus of James, with his dese ription, produces 
a Vision of completeness, even modernity. There is no feeling of antiquarianism; even the 
castors are intriguing, Skin traction by strapping or skeletal traction by pin are progressive 
variations of James's theme 

In S43 when the Roval College of Surgeons was reconstituted under its new charter 
James was elected one of the original Fellows. Furthermore he presided at the annual dinner 
of the Fellows held on July 3, IS51, at Lovegrove’s Brunswick Hotel, Blackwall. In [S856 he 
retired from the active statf of the Devon and Exeter Hospital and was appointed a consulting 
surgeon and a governor of the hospital 

James was a good anatomist and pathologist; a careful though not a dexterous operator 
and on oeeasion bold. He had a gift for invention; his wards had many original device 
designed to promote healing or restoration of function in his patients, about whose welfare 
he was very solicitous. He made many contributions to surgical literature: besides those 
already mentioned two others should be noted, one entitled ‘Some Contributions to. the 
Pathology of Fibrous Tumours,” in two articles in the Lancet (1868), the other“ On Ligature 
of the External Artery in a case of Double Aneurism (1844 

James did not allow the duties of his profession to absorb all his time. His interest im 


the community of Exeter led to his becoming a member of its Corporation in IS20, Sheriff 
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in 1826 and Mayor in 1828.) In appearance he was of middle height, well built, his features 
handsome, blue-eyed and fresh coloured. In early prot ssional life he went about on horseback 
clothed after the fashion of the period: he wore a blue dress coat with brass buttons, buff 
waistcoat, high collar and full neck-cloth, breeches and top boots He was energetic, 
determined, tenacious of his opinions, and thoroughly honest; on social occasions he was 
kind, joyous and had a nice turn of wit 

He married Miss Elizabeth Wittal, by whom he had nine children; after her death hi 
married Miss Harriet Hills, without family. One of his sons, Wilham Wittal James, became 
surgeon to the Devon and Exeter Hospital. For many vears J. H. James had lived at the lower 
corner house of Chichester Place, East Southernhay ; here he died on March 17, 1869. Early in 
life he infected himself at an autopsy and became dangerously il on his way to London; he 
was treated by Abernethy in his own house. Afterwards James enjoyed robust health until 
his last five years when he developed glaucoma and optic neuritis whi h ended in blindness 

John Haddy James had a considerable reputation as a West Country surgeon during 
the first half of the nineteenth century. He modelled himself on Abernethy of whom he was 
both pupil and friend. He took a prominent part in raising the standard of extra-metropolitan 
surgery and was a powerful supporter of the movement to bring all members of the profession 
together into an association for mutual instruction and protection. He was a good anatomist 
and a good pathologist but he had in addition an inventive mind to which he gave full rein 
at his hospital in Exeter. One of his resourceful inventions was directed towards providing 


continuous yet tolerable traction in the treatment of skeletal injuries. This he achieved by 


weight and pulley Phe apparatus he deseribed was so simple in design that it was capabl 


of use in any country cottage. The need for continuous traction had long been felt but James's 
contribution towards its provision Was scarcely appre¢ lated. Weight and pulley traction 1s 
now a commonplace procedure in surgery but he who had the heart and mind to introduce 


it deserves to be remembered ARTHUR ROCYN JONES 


I wish to express my thanks to Miss Betty i ) vath to r kindness in allowing me the use 


of letters and papers of her distinguished ances also ully acknowledge the help of Mr Norman 
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HISTORICAL SURGICAL INSTRUMENTS IN THE MUSEUM OF THE 
ROYAL COLLEGE OF SURGEONS OF ENGLAND (3) 


W. EE. THomMpson, LONDON, ENGLAND 


é l lege of St i flo 


Preserved in a wooden case covered with sharkskin is an example of a spring cataract 
knife devised by Guerin of Lyons in 1785, which represents his second model (Pig. 21). The 
knife is attached by its stem to a spring in the brass case, and can be set for action by 
depressing the thumb-lever and pushing it to the right. The ring is then apphed to the eve, 
the thumb presses the lever holding the stem, and the knife moves swiftly across the lower 
part of the ring, making a corneal flap. By turning the thumb-serew at the base of the case 
to the right or left, the knife is drawn nearer to, or away from, the ring. Guerin claimed that 
it enabled the operator to use it on the right as well as on the left eye. P. Lassus illustrated 
and deseribed this instrument in his \/édecine opératotre 
(1795 It was presented by Sir Anthony Carhsle in 
1823 

Phe favourite cataract knife of Frederic) von 
Jaeger (1784 IS71) of Vienna, the exact model of that 
made by his” father-in-law the celebrated Beet 
(1763-1821 This note by the donor, Sir Wilham White 
Cooper, accompanied the Beer's cataract knife seen im 
Figure 22. Other instruments formerly belonging to 
von Jaegar are a double hook, strabismus hook, and 
Charriére’s double clip for steadying the eve (Fig. 22) 

A box containing four cataract knives (Fig. 23) was 
presented by Mr Jabez Hogg (ISI7 1899), In 1873, as 
“a case of cataract instruments presented by Professor 
Beer to Mr G. J. Guthrie (1785 1856), president. of 
the College in T8383. Three of the knives are Beer's and 
the fourth Desmarres’s secondary cataract knife, and 
all are marked with the letter Guthrie's initial 
Phe secondary cataract knife 1s stamped gavigeny & 

() of and one of the Beer knives shows the letters 
‘ony,’ the rest of the name being effaced The late 
Mr. JS. Thompson, Honorary Curator of the Historical 
Section, believed that Savigny had a branch at Vienna, 
or that Beer had knives made in London, G. J. Guthrie's 
guarded cataract knife, used by the inventor (ig. 23), 
is illustrated in the second edition of his Lectures on the 


Operative Surgery of the Eve (1827), but it is not identical 
knife 


in pattern, The cutting blade is made of steel and the in 1788 


suard of silver. Another knife was “a favourite knife 

of Frederick Tvrrell’s.””) F. Tyrrell (1793) 1843) in his 4A Practical Work on the Diseases of th 
eve (1840) deseribed this knife as “Sa modification of that formerly used by Professor Beet 
at Vienna.’ Tyrrell was an articled pupil to Sir Astley Cooper and his nephew by marriage 


A delicately made and complicated instrument is Grosshemm-Geiger’s raphiankistron tot 
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Four instruments used by Frederic von Jaeger, of Vienna 


geer’s cataract knife, double hook, strabismus hook, and 
Charneére’s double clip 


Fic. 23 


Left- Three Beer's cataract knives Desmarre’s secondary 
cataract kmite. Third from > G. T. Guthne’s guarded cataract 
knife. See m viveht Tyrrell’s modification of Beer's cataract 
knife. Right Grossheimm 


ver’s raphiankistron for coredialysis 
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a button moving 


coredialysis. The lance-shaped kmife is mounted on a spring, worked by 


along a slot in the brass tube. When the button is pushed forward, the knite is protruded 


until the lance-head les between the two guards which press into the depression on each of 


ts sides, and so the cornea is incised. On pressing the spring-levers, the knife thes back 


Phen the guards can be used to grasp the iris, and to detach from its ciliary border as much 


of it as is desired by the operator I: 
When the author was travelling with Prince William of Prussia (afterwards 


Fhis instrument was deseribed at great length by 


Garossheim in 


Fic. 24 
Istruments formerly belonging to Sur Wilham Bowman 


fwhich are of lis own invention 


the German emperor, William I) he designed with the aid “of a most ingenious German 
instrument-maker, Geiger by name,” this instrument, and Lerche, with other Prussian 


ophthalmic surgeons, after employing it, all agreed with Grossheim that it was admirably 


adapted for the making of an artificial pupil. In conclusion, Grossheim dwelt upon its special 
Phe example shown in Figure 23 was the property 


advantages for iridodialysis (coredialysis) 
of Wilham Long, FR OS., and was given to the Museum by his widow in ISIS: hence it was 


made many years before Grossheim published his memoir. This instrument would seem to 
have been made originally by Geiger, who was probably the sole designer of the raphiankistron 


Grossheim effecting some modification in later years 
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are two cases of ophthalmic instruments 
which belonged to, and were used by, Sir) William 
Bowman, Bart., ig. 24 The 

ro one Was presented hh grandson, thie ke 
r Paget M. Bowman, Bart., 19380. it) contains 
thirty-three instruments, two probes, a small curved 
needle and some black silk. The other was presented by 
Mr Thomas H. Court 1931, and contains 
instruments. In both sets there are instruments 
Sir William Bowman's own design 

Lediard’s railway colour testing imstrument 
shown Figure 25 It is simple 
designed for the use of surgeons who are requires 
the colour vision of men and lads taken tor omy 
on the railway Phe colours given are blue 
Le., the railway signal white light), green, mays 
red. The test is used by holding the instrument against 
the light, and turning the disk round, so. that the 


person examined sees the colours in much the same 


way as he would were he looking at signals Lediard 
1889). Dr Lediard was the inventor of this instrument, 
and pres nted this « xample, modified from that deseribed 
in the Lancet, to the Museum in 1919 
\. Lediard’s railway colous In a leather-covered case is preserved the onginal 
testin mstrument 
otoscope invented by Dr John Brunton (1836-1899) 
(hig. 26) It is the instrument that Dr Brunton exhibited before the Medical Society 
of London in 1862, and is recorded in the minutes of the Clinical Meeting held) on 
December 8, 1862 as follows: Dr Brunton practically showed a new auriscope of his own 


invention and described the nature of its construction.” A description of the instrument 


was reported in the Lancet by Brunton in PS865. It was presented by Dr John Brunton, the 


son of the inventor, im 1931 
Phe ivory ear trumpet (Fig. 27) was specially made for and used by Admiral Sir John 


Borlase Warren, Bart. (1753 1822 It is an elegant instrument consisting of a trumpet, an 


Fic. 26 


Phe original otoscope invented by Dr John Brunton in 1862 
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earpiece, and a series of evlinders forming a tube. The Dictionary of National Biography 
IS99) contains an account ir John Borlase Warren's life. The instrument was presented 
by the great-grandson of the Admiral in 1914 

A heavy brass ear syringe made towards the end of the eighteenth century, and before 
the tinger-rings were added to the upper cap of the evlinder and on each side of the piston 


is lustrated in Figure 28. Phere are also two examples of india-rubber ear syringes of the 


Fic. 27 


Admiral Sir John Borlase 


earliest type (Fig. 28) which were in use in England about Savigny in his 
1798) devoted PI astic Bottles,” and adds the following It is not my 


Intention, nor does all within my ability, to enter into the natural history of this wonderful 


production. [shall only s that, in respect torts mechanical properties, surgery has received 
few more Important acquis 
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\ case of cleft palate instruments (Fig. 29) was once the property of the inventor, Franets 
Mason, F.1 S. (1837-1886 Phe case contains four Mason's cleft) palate knives, two 


Ferguson's cleft palate knives, a small scalpel, three cleft palate suture needles and hempen 


twine sutures. These instruments were used by their designer in his private practice, and 
were purchased by the donor, Sir George Makins, Bart., after his death. A silver plate on the 
hid of the case is engraved © Keis. Mason’ initahes. Reference to the instruments was made 


ina paper On Cleft Palate,” by Francis Mason, in 1876 


BRUNTON I8GS \ New toscope thum \uris 
TION y OF NATIONAL OGRAPHY (1899): 59, 412 
DORAN Descriptive Catalogue of the 
Surgeons neland Pypeseript in Library, Roval 
(FROSSHEIM, | 1826 Beschrembuny 
und \ugenhedkunde 337 
(JU THRIP, 827): Lectures 
tie lecime 
ii, 1.056 
N.S. 7, 49 
SAVIGNYS 798): Instruments | 
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IN MEMORIAM 


DAME GEORGIANA BULLER, R.R.C., D.B.E. 
1884-1953 


With the passing of Dame Georgiana the cause of rehabilitation has, throughout the 
world, lost a champion of dynamic personality and insuperable courage. Her character was 
of great complexity with its mixture of single-minded determination, brilliant intellect and 
simple kindness. Her youth was grounded in the social circle of a county family and the 
atmosphere of military discipline, nobility and integrity given by her ancestry. Her own 
lite became a grand essay in rehabilitation 

She was the only child of General Sir Redvers Buller, VA , G.C.B., G.C.M.G., whose 


fame as a soldier in South Africa was equalled by the affection with which he was held by 


those who fought with him and by their families in Devon. Her mothet was Lady Audrey 
Buller, the youngest daughter of Rear-Admiral the fourth Marquess Townshend. Georgiana 
Buller was greatly influenced by her father, for whom in youth she acted as companion and 
secretary, The impressions of these years greatly affected her future interests. Before the 
Great War of 1914-18 she became prominent in the county organisation in Devon of the 
British Red Cross Society and at the same time developed her interest in people and in the 
countryside, where she was a first-class rider to foxhounds. In 1914 she serlously injured 
her spine in a hunting accident and before fully convalescent she insisted on getting up and 
proceeding to establish, soon after the outbreak of war, the Exeter V.A.D Hospital. In 1916, 
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in the reorganisation of War Hospitals which proved necessary, that hospital, which had 
grown to 1,500 beds, was taken over by the War Office and soon had forty-eight auxiliary 
hospitals affiliated to it. As reported in The Times, “ The whole complex organisation was 
administered with remarkable efficiency by Miss Buller until demobilisation in 1920 and she 
was the only woman to hold such a post in that war.’ 

Since then we have become more familiar with the idea of women in high administrative 
positions. At that time, however, Dame Georgiana was a pioneer not by any feminist agitation 
but by sheer alnhty an ability which was backed by complete self-contidence. It was perhaps 
not unnatural that she aroused the fiercest antagonisms from lesser minds, and from peopl 
hidebound by orthodox military procedure, and from those whose interests were not strictly 
related to the country’s need of succouring the maimed and returning the recoverable to 
fitness in the shortest: possible time Her approach to the hospital problems of that war 
was original and with a strong personality she got her way against prejudiced obstruction 
Her co-workers and juniors found her easy to work with because she was detinite, knew what 
she wanted and was unusually fair and reasonable. She set a high standard and expected 
the same of others. The incompetent fared badly. She was a master of procedure and knew 
Army Council Instructions minutely. With dialectic and forensic ability she used all means 
to complete her purpose. “Her greatness was recognised in 1920 when she received the 
Koval Red Cross and was created DBE 

Phe experiences of 1914 to 1920 exhausted her physically and psychologically, Her old 
spinal injury became troublesome and, not unlike Florence Nightingale, she collapsed and 
became herself a semi-invalid. From a state of lethargy she was aroused a vear or two later 
by her farseeing medical advisor, the late Dr Henry Andrew, aided and abetted by one of 
her former surgical colleagues in the War Hospital, the late Brennan Dyball, F.R.C.S., who 
himself was one of the general surgical pioneers of orthopaedics in the South-West of England 
In the partnership that followed Dame Georgiana truly rehabilitated herself. In a campaign 
in which they had assistance and encouragement from Robert Jones and Rowley Bristow 
money was raised for what was expected to be a“ white elephant.” Those who thought 
they knew said, of course, that there were no cripples in beautiful Devon. Eventually in 1927 
the Princess Elizabeth Orthopaedic Hospital at Exeter was opened by the Duke and Duchess 
of York (as they then were) and named after the young Princess who now is our Queen 

It is interesting to look back at the first report of the Hospital's work which Dame 
Georgiana wrote, Although it was not a pioneer, it can claim,” she said, the distinetion 
of representing the only attempt yet made to co-ordinate within the framework of a single 
comprehensive organisation every form of activity bearing on the cripples’ welfare.’ She did 
not then use the word rehabilitation but she recognised that medical and surgical treatment 
was not enough and that there must also be a welfare service and vocational training 
with it 

During these years it was natural that Dame Georgiana should play a prominent part in 
the work of the Central Couneil for the Care of Cripples and she was for some time vice-chairman 


of its executive committee. Belleving that the medical and surgical aspects of rehabilitation 


were becoming adequately developed largely through legislative action she devoted her mind 
more and more to the problems of training and resettlement. In 1935 she gave up her mor 
active interest In orthopaedics and established the two colleges for training and rehabilitation 
at Leatherhead (the Queen Elizabeth College) and at Exeter (St Loves College). Established 
as regional centres, both became national in their scope and, though administered by voluntary 
bodies, carried out this work with the closest co operation of the Ministry of Labour This 
perhaps was not unconnected with the friendly help of the late Ernest Bevin who remembered 
that in his youth he had gathered apples from her father's orchards 

In the last fifteen years of her life, while maintaining her great interest in the national 
problems of rehabilitation (she was largely instrumental in establishing the British Council 
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tor Kehabilitation), Dame Georgiana's particular daily concern was the College at Exeter 
and she carried to a large extent its administrative responsibility. In this she showed both 
her strength and weakness: the latter in that she took charge of matters which should have 
been left to efficient chiefs. Her strength expressed itself overwhelmingly ino two ways 
Firstly her ability to control ofticial bodies and individuals by her almost hypnotic power of 
persuasion and the clarity of her logic. Secondly by her deep humanity. She had an uncanny 
gift for understanding the thoughts and feelings of the lowliest of trainees. and to speak in 
the simple language each could understand. If they failed to make the grade it was not 
through lack of encouragement and practical sympathy from her. She was able to get beyond 
the fagade of reserve and inferiority. One dominant idea was found in all her work: it: was 

comple teness.”” She did not ask that her trainees should be brought to a Stage where they 
could work only with charitable help or subsidy. The ideal to be pursued was complet 
dependence: traming for work which the community wanted for the work's sake, and was 
prepared properly to reward, without any tag of commiseration. She never permitted 
invone to believe that the individual was not capable of achieving this physical rehabtlitation 
and the spiritual completion which it made possibl 

\ few remarks should be given upon a scheme which she instituted in 1947) for 

preparatory traming.” She recognised the special needs of young men and women compelled 
by disease to spend many months in long-stay hospitals — for instance, sanatoria as well as 
orthopaedic hospitals. Occupational therapy, though pleasant enough as a diversion, often 
lacked contact with the patients previous experience and future needs. Her se heme was to 
arrange courses of study for those who were capable of it, so that subjects from Arabic 
book-keeping and chemistry to zoology could be taken and thus engave profitably the months 
as they passed The first of these preparatory tramimg se hemes was established at Exeter 
it covered the whole South-Western region and even beyond Phe cause of the Spasti child 
Was another particular interest: by her faith she had proved against all advice what many 
could do at her colleges. She was impressed by the physical and educational neglect: which 
so many of them showed on arriving for training. Het Inspiration Was in no small way 
responsible for the establishemnt in 1948, by the Dame Hannah Rogers Trust, of their Schoo! 
at Ivybridg 

Whatever Dame Georgiana put her hand to, she did superlatively well, She was a 

Justice of the Peace and she had a keen interest in music, drama and the arts. As recently 
as 1936 she acted in a charity performance and she did it with complete mastery and great 
humour strangely enough it was as a witch. She was keen on gardens and had a great love 
of children. Her relatives saw this side of her at its best: she was charming with them 
Equally was she with hospital children. Her rather stern face would light up with an 
unexpected happiness and interest She forgot herself by getting into the lives and 
understanding of each 


Dame Georgiana was a most able chairman of committees orderly, coldly logical and 


quick in repartee. She was patient and kindly when working with those she liked o1 respected 


but ruthlessly direct and Impatient with those who by foolishness, thoughtlessness 
Incompetence or obstinacy stood in her way. Many feared her but none de spised her 
People who with her “ agreed to differ,” remained her warm admirers and friends for she 
was Indeed magnanimous 

Dame Georgiana would have been less than human had she no frailties but het worth 
towered above these in the true genius she possessed and in her almost regal dignity and 
understanding N. 
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VALENTINE HERBERT ELLIS 
1901-1953 


On the morning of Tuesday, September 15, 1953, V > H. Ellis had just seen the last 
patient at his fracture chnic at St Mary's Hospital when he suddenly collapsed and died 
He was only tifty-two; he had known for some months past that he was seriously unfit and 
it was characteristic of him to go on working until he dropped 

Valentine Herbert Ellis was born in India on February 24, 1901, and was the son of 
Major-General Philip Ellis of the Army Medical Service. He was educated at Wellington, 
Clare College, Cambridge, and St George's Hospital. He graduated in 1925, became a Fellow 
of the Royal College of Surgeons of England in 1928 and at about that time turned his 
attention to orthopaedics. He became a surgical registrar at the Royal National Orthopaedic 
Hospital, was appointed Assistant Surgeon in 193L and served the hospital faithfully until 
he died. In the following year Ellis became the first orthopaedic surgeon at St Mary's 
Hospital. No happier choice could have been made. He was no narrow-minded specialist, 
and it was fitting that the first and moving tribute paid to his memory came from his friend 
and colleague, George Pickering, the Professor of Medicine. It was the breadth of his interests 
that made Ellis such a remarkable person. Few orthopaedic surgeons nowadays can claim 
to have a proper knowledge of every aspect of their work, but Ellis could and this invested 
his opinions with unusual value. He was very well read and by means of other appointments, 
as at Lord Mayor Treloar’s Hospital, Alton, and at the Heatherwood Hospital, Ascot, he 
accumulated a vast and varied experience. His versatility was reflected in the papers he 
wrote; they were not numerous, just over twenty, but each dealt with some important aspect 
of a different problem. He was never repetitious. This all-round competence in orthopaedics 
was strengthened by his knowledge of medicine in general, of medical administration, of 


public affairs and by his ability to assess the characters of other men. Ellis was above all 
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a wise man and he possessed the urbanity and detachment that would have made him a 
good judge or colonial governor. Yet these qualities were not such as to attract the attention 
of the crowd or even of the profession at large. He was not a brillant innovator or a popular 
orator and his talents were concealed by a natural reserve that could be a little forbidding 
His comments on men and affairs were terse and sometimes epigrammatic. Those who knew 
him well instinctively sought bis opimion, and even his verdict, not only on clinical problems 
but on difficult matters of administration. It was natural that he found himself on the 
governing bodies of both of his teaching hospitals and he was chairman of the Medical 
Committee of the Royal National Orthopaedic Hospital and of the Academic Board of the 
Institute of Orthopaedics. His colleagues in the Institute had particular reason to be grateful 
to him; a young postgraduate school is very vulnerable to the influence of reaction on thi 
one hand and unbalanced enthusiasm on the other. Ellis dishked both, and he used the 
great weight of his authority to keep the course steady and the pace even. When he spoke 
as treasurer of the British Orthopaedic Association he was no tame book-keeper but a maker 
of policy. He would have been one of the Association's greatest presidents. He had already 
served with distinction as president of the Orthopaedic Section of the Royal Society of 
Medicine 

Ellis was wholly free from self-importance and it seems never to have occurred to him 
to seek his own advancement; his thoughts were for the benefit of his patients and of any 
organisation with which he was connected. His private life was distinguished by simplicity 
and contentment. He was devoted to his wife and two children and there was a quiet cleganec 
about their charming house in a pleasant backwater of Paddington. It was furnished with 
pertect taste; there were even tapestries that Elhs himself had worked in his odd moments 
of leisure Phe garden was his particular delight and he would invite the visitor to mspect 


his fifteen varieties of lily, though his descriptions of their characteristics were always 


punctuated by powerful imprecations against his only enemies - the stray cats of Paddington 
Phree of his activities as a surgeon are particularly noteworthy. In 1937 he and 
B. H. Burns, his closest friend since they were undergraduates together, wrote Recent 
Advances in Orthopaedic Surgery, an exceptionally valuable book that should have gone into 
further editions; it revealed the breadth of the authors’ interests. During the war Ellis was 
posted to the emergency hospital at Park Prewett in| Hampshire where he worked with 
unremitting devotion. In 1945 he and Innes published a short but significant paper on 
‘ Battle Casualties treated by Penicillin,’ based on a study of no less than 15,000) cases 
A quotation from this paper reveals his sanity at a time when there was much uneritical 
enthusiasm: “* Penicillin has made no difference to the paramount Importance of early and 
adequate surgery; it has, in addition, produced new ditticulties in that the effect of penicillin 
on contaminated wounds obscures the extent of the infection of the tissues, and makes it 
difficult to judge how radical surgery should be.’ Lastly there was Ellis’s growing interest 
in disorders of the shoulder joint; he studied these puzzling conditions with patience and 
care, his employment of arthrography proved of immense value in the elucidation of injuries 
of the rotator cuft, and his published papers give some indication of what might have been 
expected from him, had he lived longer 
In his intellectual stature Ellis belonged to an earher generation, to that great group of 
men who were the friends and disciples of Robert Jones. This is why his untimely death ts 


so grievous a blow 
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EWEN ALISTAIR JACK 


1909-1953 


Orthopaedic surgery, and the Edinburgh School of Orthopaedic Surgery in particular, 


have suffered a grievous loss in the tragic death of Ewen Alistair Jack at the young age of 


forty-four years. He was born on June 31, 1909, at Hartlepool, where his father was in 
veneral practice He was educated at Fettes College and studied medicine at Edinburgh 
University At the University he captained the rugby fifteen before he graduated M.B., 


Ch Bo in 1932. After house appointments in Edinburgh and Leicester he became a Fellow of 
the Royal College of Surgeons of Edinburgh in 1935. Before returning to Edinburgh as 
Clinical Tutor in Surgery at the Royal Infirmary, he spent some time in postgraduate study 


in London. He had thus equipped himself with a sound traming in general surgery before, 


with the outbreak of war in 1939, he jomned the Royal Army Medical Corps. His career i 
the Army was a distinguished one: he served with the British Expeditionary, Middle East 
and Central Mediterranean Forces, both as an orthopaedic specialist in charge of a larg: 
orthopaedic centre in Cairo, and as an otfheer in charge of a field surgery unit in Sieily and 
Italy. Promoted Lieutenant-Colonel, he took charge of the surgieal division of a hospital 
in North-West Europe, and served there until his demobilisation. He was appointed O.B.F 
In 1944 in recognition of gallant and distinguished service in Sicily, and the following veat 
he was mentioned in dispatches for his services North-West Europe. While the 
Army, he met his wife, formerly Miss Vivian Weekes, whom he married in Cairo in 1941 

\fter the war he returned to Edinburgh to his chosen speciality of orthopaedic surgery 
Phere followed an exceptionally busy period when, in addition to his duties in the orthopaedi 
department of the Royal Infirmary and at the Princess Margaret Rose Hospital, he played a 
notable part in the development ota comprehe nsive orthopaedic service for the area. It was 
typo al of his drive that in the middle of this period he obtained the higher degree of Ch.oM., 
and also found time to pay a visit to America 

Physically he was tall and slim with the carriage of an athlete. He first impressed by 
his charm and quiet self-confidence. As one knew him better, one was further struck by his 
composure and by the effortless order of his ways. He had a flair for methodical reasoning 
and the ability to organise his every activity. LE-everything he did was carefully considered 
and meticulously executed. Even the elegant neatness of his handwriting mirrored this aspect 
of his character. There was about him a serenity which sprang from the perfect integration 
of a happy home lite and a dedication to his work. In his home he was both a beloved husband 
and father. His love and the loveliness of his home and garden bore witness to this sensibility 
Here was yet another facet of his character unsuspected by many, which, with his application, 
created the loveliest of gardens, a garden whose full maturing he was never to enjoy. He 
maintained his. interest in athletics, and did much for the students of the University as 
Honorary Consulting Surgeon to the Pollock Institute of Physical Education 

As an orthopaedic surgeon his vision embraced the full scope of his work's many problems 
down to the ultimate and minute detail of the mdividual patient's aftercare. His outlook 
was essentially conservative, and his opinion was sought and respected by senior and junior 
colleagues alike To bear the cachet of Ewen Jack's approval was proot of worth indeed 
It was typical of the man that he would not pass an opinion on any new problem until he 
had had time fully to consider its every implication 

His special talent of ordered thought and action served him in all branches of his work 


His ability as an administrator and organiser, tirst tried and proved in the war, was finally 
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confirmed in the management of his own surgical team in the Royal Infirmary. His researches 
both in the laboratory and by the bedside again bore the stamp of his character and ability 
He was particularly interested in lesions of the ligaments and cartilages of the kne« joints 
and also in the static deformities of the feet. His originat experimental work on disruption 
of the collateral ligaments cf the knee joint emphasised the Importance of early Operative 
treatment. He put his theories into practice and successfully treated several such lesions. a 
series Which he would doubtless have published. His other contributions to the literature 
and his dissertation at the recent joint meeting of the Orthopaedic Associations brought 
credit to himself and. the Edinburgh School throughout the world of orthopaedy surgery 
\s a teacher, his genius was the extraction and presentation of the essentials of every problem 
his, coupled with his easy discourse, his quiet humour, and his obvious svmpathy for the 
problems of his audience made him a most popular and cogent mentor. Shortly before his 
death he presented to a meeting of the local orthopaedic surgeons a series of cases of tuberculosis 
of the hip joint in children treated by the latest methods. This was one of the most IM Presse 
and at the same time thrilling presentations that any of us had ever seen, presaging, as it did 
a complete change in outlook on this subject 

As a surgeon he immediately gained the contidence of his patients, a contidence which 
materially helped them on their way to full recovery. Again his approach Was conservative 
showing a meticulous attention to detail. His operative technique was an essence of the man 
himself, carefully planned, beautifully and gently executed. with every last. de tail receiving 
eareful attention. He was a surgeon who, although he did not scorn assistance, always wave 
the impression that he required little. If one could fault him it was only in respect of his 
shyness and an almost pathological modesty 

His future held much for him and for his School. As he lived we were aware of his worth 
butat was not until his death, and the manner of it, that his full stature was re vealed. Atter 
a prolonged illness he beeame aware that death was inevitable and was not far removed 
He continued to work until three wee ks before he died It was characte ristic of Ewen Jive k 
that he finally gave up, not for his own sake, but because, in his own words, he considered 
that he was “a bit of a menace to others. At home he continued to work on a paper which 
even his brave spirit could not drive his body to complete. Fate spared him little, but it did 
allow him one dispensation: that was a wife who matched and even surpassed him in courage 
and whose devoted care was his comfort and support to the end. To her and their two 
voung children goes our deepest sympathy. This family will be a never forgotten Inspiration 
to all who have known them W.M. and J. H.S.S 


RICCARDO GALEAZZI 
1866-1952 


When Professor Galeazzi died last year Italian orthopaedic surgery lost one of its greatest 
personalities. For thirtv-tive vears he was of the Orthopaedic Cline in the Universit 
of Milan, and his example and leadership, both in clinical surgery and in research. wer 


tremendous stimulus to orthopaedic progress throughout) [taly Under his guidance the 


Instituto dei Rachiticn grew from small beginnings to become an MMportant orthopacdy 
hospital, and Ins influence was largely responsible for the inception and development of 
rehabilitation centres for the care of the crippled and injured 

His many scientific writings testify to his erudition and wide culture. ] specially to be 
remembered is his great work on scoliosis, to which he devoted a Jare¢ part of his professional 


life Notable also were hi tudies of skeletal tuberculosis, acute arthritis of infant nd 
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juvenile osteochondritis. He made contributions to the treatment of chrome arthritis of 
adults, to the pathology of osteitis tibrosa, and to the pathogenesis of ac hondroplasia. He 
made experimental studies on bone grafts and on epiphysial cartilage transplants, and he 
was able to review more than 12,000 treated cases of congenital dislocation of the hip. In 


the field of operative surgery he introduced original techniques for the treatment of 


pohomvelitic disabilities, congenital foot deformities, recurrent dislocation of the shoulder 


and of the patella, and torn cruciate ligaments of the knee 

Among his many activities he found time to direct for thirty-five years the Archivio di 
Ortopedta, the oldest periodical devoted to orthopaedics and for many vears the otticial 
journal of the Italian Orthopaedic Society 

Galleazzi’s work was recognised by the conferment upon him of many honours, both in 
Italy and in many foreign countries And his great friend and admirer Vittorio Putti 
collected together a number of important scientific papers in a volume dedicated to his 


honour OOS 
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COLLECTION OF HISTORIC ARCHIVES AND TREASURES 
On September 25 Sir Reginald Watson- Jones, president of the British Orthopaedic Association 
ind Lady Watson-fones gave a dinner in the Library of the Royal College of Surgeons of England 
to mark the inauguration of a permanent collection of archives and treasures of historical interest 
to orthopaedic surgeons. The sixty-four guests included past presidents of the British Orthopaedi 
\ssociation, present officers of the Association and members of the executive and sub-committees 
with their wives. Also present were Lady Probyn Jones, daughter-in-law of Sir Robert Jones 
Mrs Rowley Bristow and Mrs ‘VT. Po MeMurray 

Sir Reginald, outlining the origins and purpose of the collection, paid tribute to the generosity 
of the relatives and descendants of pioneer orthopaedic surgeons who had presented many of thei 
cherished possessions to the Association. Notable among the donors were Lady Probyn Jones 
and Mrs Hilda Watson, daughter of Sir Robert Jones. Sir Reginald toid of the 


establishment of a 
new office of the British ¢ Irthopaeds \ssociation-that of Keeper of the Archives, and he announced 
amid applause that Mr Koeyn Jones had that day been appointed the tirst holder of the office 
Among the items of the collection that were of special interest Sir Reginald mentioned Hugh Owen 
Phomas’s smoking cap and his flute, and the signet ring with which Thomas used to seal his 
collar-and-cutt slings to prevent interference between his visits. He read extracts from a bound 
set of the original letters of Ivan Thomas, annotated in the handwriting of his son, Hugh Owen 
Phomas, which also included one precious manuscript relating to the Evan Thomas of Anglesey 
who was Hugh Owen Thomas's great-grandfather. Some of the letters ilustrated amusingly the 
rivalry that existed even in those far-off days between qualified practitioners and bone-setter 

Professor Bryan McFarland, president-eleet of the association, spoke of the value of cherishing 
mementoes of the past, the value of revering memories of our professional forefathers, the value of 
preserving for posterity symbols of former artists and of their art. The interest of such collection 
was Obvious; their value lay in the power of traditron. From that power sprang the incentive to 
emulate and to surpass the achievements of our predecessors; from it sprang also the courage to 
maintain their high principles and the determination to preserve tor posterity the ground that 
had been gained over many years by steady endeavour and sacrifice. Professor Mebarland lbkened 
surgical progress to the conquest of Mount [Everest When Hillary and Pensing this year climbed 
to the top of Everest they did so on the shoulders almost literally on the shoulders — of thea 
comrades: and the whole expedition succeeded, standing, as it were, on the shoulders of all the 
previous expeditions down the vears. In the same way there are amongst us to-day men of talent 
of distinction, and of brilliance, but they stand on the shoulders of great men of former time 
This reahsation induced collective pride but individual humility; it acknowledged the enduring 
force of tradition, and formed a sure and tirm basis from which to hand on to the future these 
treasures of the past 

Lhomas proposed the toast of the presi nt and the pre sdent-elect He recalled 
that they were the first among living orthopaedic surgeons to gain the degree of MCh (Orth) at 
Liverpool University and he was proud to have been the co-examuiner, with Sir Robert Jones, on 
that occasion Vr William Gissane welcomed the historic collection on behalf of Dominion and 
other overseas surgeons 

After dinner the guests were able to examine the exhibits at leisure, and it was clear from the 
interest showin that the evening had been a most happy occasion tor all those present. Apart from 
the treasures already mentioned, other items included Hugh Owen Thomas's catechism in Welsh 
portrait of Robert Jones by Copnall, Robert Jones's publications, specially bound; the instrument 
used by Hugh Owen Thomas for percussion of bone, with his name inseribed on it; one of the only 
two Robert Jones Gold Medals ever presented; programme of the Joint Meeting of Orthopaediu 
Associations of the English-speaking World signed by Her Majesty Queen Elizabeth the Queen 


Mother and Her Royal Highness Princess Alice; collection of photographs of past and present 


voL. 35 B, no. 4, NOVEMBER 1953 


: 
idee 
6s 
i 
ge 


Hs? 


AND 


PROCEEDINGS 


KE PORTS OF 


NCILS AND ASSOCIATIONS 


flute 


Thomas's 


and 


ote his favourite 


mokin ap 


) 


Your favoorite virtor 

Your fovourite queliters mas. 

Your ferourtte qualitee in 

Your fas on SA 

Your chert 

Your wire of happiness 


Your idee of misery 


If wot yourself, whe would you be? 
Where would you like to live? 


Your fave tie valour and ower, 


Youg fer ourite poets. 
Tour favourite painters am! We 
Tour favonrite heres in real life bee, aunt 
/ 
Your favoartte heroines in rea! life 
4 


ce 


Your favourite bores fiction 


Your faewarite heranes fiction fither Mel. 


Your fervarite fog and drink 


Your favourite names 
What character im history do you mont Af » 


is your present state of mind? jeg Gre 
Wor what foult have you most toleration? “ he, /, scantily 
é weg se Gel, 


Tess motte 


handwriting his 


virtue pes his idea « 


in hus 


\ eriastt fand 


| 
Haugh Owen Phoma Hugh Owen Thomas 
Tet 
thes 
A 
sine 
ne 
ane 
j 
i 
| 
contessions the form of 
autograph albums ofthatday {app ines 
action, Ins idea of pet aversion a successful | vit 
OF BONE AND JOINT SURGERY 
i 


PROCEEDINGS AND REPORTS OF COUNCILS AND ASSOCIATIONS 


Bennett Medal « 
Journa / 


presidents of the British Orthopaedic Association; the first Edward Hallaran 
e tifteen specially bound copies of the half-century number of the 
Joint Surge letter from His Majestv Wing George VI, approving the first number o 
Hugh Owen TPhomas’s confessions in his own handwriting; pe 
Musée PYupuytren, Paris, by Thomas Fairbank; sepia drawings 

Paris, and early editions ot in Poland, Murk Jansen, Tu 


cast one ot th 
no and ink drawins 


wd 
British Journal 


pecimens in thre 


ot 

in the Muscé 

Phomas and Ridlon 

In addition, Mr W Thompson, Clerk of the Museum of the Rova 
lisplay of historic instruments in posse 

the Colle library including 


had prepared a 
Libranan, showed historic books from the 


Ieneland 


Mr W. Le 


Andryv's Orthopa 


treasures is (Oo be housed mainly at the 


Phe collection of are 
Inn Fields, but 


hive all 
itis proposed that smaller collections of tres 


in Lanecoln 
they ¢ ‘nated 


centres whence 


re he constructed 


it 1} Nelson Street, Liverpool, w 


Hints, frames and mstruments 


TRAVELLING FELLOWSHIPS IN ORTHOPAEDIC SURGERY 
( 


of Ames tin 


the [British Orthopaccds 


« 


Members and Associate of 


where inthe British Commonw 


\ppheation ! 
Association Britain, Lreland or el 
Nations, tor el on avellin 
America ai anada tour Oneluding the time 

v1 resident of the British Orthopacda 


Postgraduate 


vs to visit orthopaedic centres im the 


travelling 
recon ommiuttee tor Orthopaediwe Teducat 
orthopaedic registrars, and 
Veal 
hould 

Orthopae London, W ( 
stating mame | 
appomntments Ol previous experienc 
achievement ported by a referee who ds 

ociate of the Bri 
Barbara Wey at 


it] 


Ve 
ens 
wen 
of Surgeon it 
Collece andl 
a first edition of 
Roval College of Surge: 
isul shall be kept at the 
OW”) 
— 
ted State of 
travel hive 
Ochattor 
my dn the 
the PBritish 
wer 
present 
ohiterars 
\ssociatio 
\ 
bield 
will send the necessary tort by 
33 B, 2 OVEMI 1953 


PROCEEDINGS 


AND REPORTS 


OF COUNCILS AND ASSOCIATIONS 


OF LONDON 


INSTITUTE OF ORTHOPAEDICS 
Clinico-Pathological Conference on Cartilaginous Tumours of Bone 


Dy Henry L. Jaffe, Director of Laboratories, Hospital for Joint Diseases, New York, conducted 
a Clrmical Conterence at the Institute of Orthopaedics on June 10 in collaboration with Dr H. A 
Sissons, Morbid Anatomist to the Institute and to the Koval National Orthopaedic Hospital, with 
Mr H. Jackson Burrows in the Chair 
Cases illustrating the various types of cartilaginous tumours of bone were presented by 
Messrs J. C. McNeur, M. Singer, M. FF. Pilcher, J. H. Shelswell and T. L.. Carr; the pathology of 
the cases was outlined by Dr Sissons, and a commentary on cach type of tumour was given by 
lor Jatte 


Benign chondroblastoma (a case of benign chondroblastoma of the humerus. See Figures 1 
and 2) Dy Jaffe outlined the development of ideas on benign chondroblastoma, sometimes referred 
to as the Codman tumour, epiphysial giant-cell tumour or “ benign calcifving giant-cell 
tumour.” Its clinical features were as follows. 1) Nearly all the patients were boys, usually between 


the ages of fourteen and eighteen years. 2) The lesion was almost always in the epiphysis of a long 
bone, and usually extended over the epiphysial line. 3) Though at first believed to occur only at 
the upper end of the humerus, it could occur also in other bones such as the tibia, caleaneum ot 
tlium. 4) Although histologically very cellular, and readily mistaken for a malignant tumour. it was 
benign The tumour had been called benign chondroblastoma, firstly, to separate it from the 
viant-cell tumours, and secondly, to deseribe its basic cell, which resembled a chondroblast 


Dy FF. Campbell Golding asked if these tumours ever became malignant. Dr Jafte considered that 
they did not, and that the correct treatment was curettage: they did not respond well to 
radiotherapy 

Central enchondroma (cases of enchondroma of a metacarpal bone and of the fibula Dr Jaffe 
said that the solitary benign tumours — usually seen in the metacarpals and phalanges occurred 
less often in long bones, where they were more likely to become malignant. Histologically, the 
tumours showed some differences from the lesions of multiple enchondromatosis. The radiographic 
appearance varied with the degree of calcification. In answer to a question by A/y 11. Jackson 
Burrows, Dr Jatte said that there was no easy explanation for the benign character of the tumours 
of the bones of the hands and feet. In answer to Wy 1/1. [. Seddon, he commented that it was not 
possible to state the chances that a central Chondroma of a long bone would become malignant 

he thought that if such a tumour had produced symptoms through a spate of growth it should be 
surgically removed, even if with difficulty 

Central chondrosargoma (a case of chondrosarcoma of the humerus and two cases. ot 
chondrosarcoma of the temunt These cases illustrated the variation in the degree of malignancy 
among chondrosarcomas, and its assessment in particular cases was presented as a matter of 

often, considerable ditheulty. Dy Jaffe commented on the importance of clinical and radiological 
evidence about rate 


4 growth. In biopsy diagnosis, much cellularity and, in particular, the presence 
of binucleate cells were important indications of malignancy. Such histological evidence, however 
might be present only in occasional areas of a tumour that otherwise appeared benign Biopsies 
should be of adequate size, and taken from the growing tissue at the periphery Phe pathologist 
should carefully examine many fields. Adequate resection was essential, although amputation 
could sometimes be avoided by careful local removal. Dr Jatte ilustrated the permeation of tumout 
tissue into the Haversian canals of the surrounding cortical bone, a feature of some chondrosarcomas 
that made their local resection unlikely to succeed 

Peripheral chondrosarcoma (a case of peripheral sarcoma supervening on an exostosis of the 
tibia) Dy Jaffe said that these tumours very rarely arose from a solitary exostosis, but occurred 
in at least TL per cent of cases of multiple exostoses. In the former they arose from the cartilage 
cap of the lesion, but in the latter he believed they had a subperiosteal origin from inconspicuous 
foci of ectopic cartilage. The tumours were usually chondrosarcomas, in contrast to fibrosarcoma 
in the present case 

Chondromyxoid fibroma (a case of Chondromyxoid tibroma of the tibia. See Figures 4 and 4 

Dy Jaffe described chondromyxoid tibroma as a tumour with a characteristic histological structure 
ot chondroid tissue and “ myxoid fibrous tissue, occurring in adolescents or young adults, 
appearing racdhologically as well detined radiolucent) eccentrically situated tumours of the 
metaphysial regions of long bones. Confusion with chondrosarcoma was frequent, and Dr Jatte 
himself first became aware of the lesion when studying cases of supposed chondrosarcoma showing 
unexpectedly long survival after local surgery 
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INSTITUTE OF ORTHOPAEDICS AND PATHOLOGICAL SOCIETY OF GREAT BRITAIN AND IRELAND 


Slide seminar on tumours of bones and joints = /)7 Henry L. Jaffe conducted a slide seminar 
on tumours of bones and joints, arranged by the Institute of Orthopaedics and the Pathological 
Society of Great Britain and Ireland, at the Institute of Pathology, Belfast, on July 2, 1953, with 
lor HE. Sissons in the Chan 
Phe meeting occupied a full morning and took the form of Commentaries on @ series of Cases 
which included examples of osteoid osteoma, benign chondroblastoma, chondromyxoid fibroma 
viant-cell tumour of bone, tibrous dysplasia of bone, and pigmented villonodular synovitis, together 
with some cases in which diagnosis was uncertain. Clinical abstracts, radiographs and histological 
sections had been circulated beforehand. Discussion followed each group of cases, and the meeting 
gave British pathologists an opportunity of gaining first-hand acquaintance with some of the 
entities ° described in the literature by Dr Jatte and his colleagues. Attention was particularly 
directed to the bone tumours occurring in Paget's disease. Dr Jatte put forward the view that 
these were often Of complex histological structure. Sections of a single tumour sometime showed 
in different areas the Characteristic appearance of osteogenic sarcoma fibrosarcoma, chondrosarcoma 
and, in addition, areas of giant-celled tissue In some cases the giant-celled tissue predominated 


but despite this Dr Jatte did not regard these tumours as “ malignant giant-celled tumour 


UNIVERSITY OF LIVERPOOL 
VISTT OF DR H JAFFE 

The Departments of Orthopaedic Surgery and Pathology of Liverpool University were very 
pleased to entertain Dy Tleini / Jatte on June IS and 19, and a large programme Was pat ke 
into has all-too-short stay 

On the morning of June 18, he was an amused observer of that part of the Final MB. Clinical 
examination that concerned orthopaedics. In the afternoon he delightvd a large audience of statt 
postgraduates and undergraduates with the remark that Liverpool plainly was not the place for a 
et formal lecture, and that he had torn up his script and rearranged his slides. He proceeded to 
vive a most interesting talk on fibrous dysplasia of bone, illustrated with a wealth of magniticent 
colour microphotographs At the end he added a make-weight on osteoid osteoma, with 
documented and illustrated Case which was really another lecture in itself. In the evening 
orthopaedic surgeons and pathologists dined Dr Jatte 

On June 19, six unusual lesions of bone and joint were presented im detail to Dr fatte t 


comment, and much interesting discussion followed 


UNIVERSITY OF GLASGOW 
BONE TUMOUR CONFERENCE 

Di Henry L. Jaffe ot the Hospital for Joint Diseases, New York, visited Glasgow on June 28) 30, 
1953. and conducted a bone tumour conterence 
Giant-cell tumour of bone) On June 29 Dr Jatte delivered a University Lecture on giant-cell 
tumour of bone. He defined this tumour and showed wherein it dittered trom its so-called variants 
stressing the histological features of these but indicating also their sites, age and sex incidence 
and how these characteristics were more dependable than the radiographic appearances, Giant cell 
tumours were often malignant, and radiotherapy seemed to increase the habilty to malignant 
change: the name osteoclastoma was not justifiable. He appealed to pathologists always to prepare 


as many blocks as possible from resected specimens, and indicated in general that) personal 


proficiency in bone tumour diagnosis and the general advancement of this science could come onl 


from very thorough study of all available tissue 
Radiographic and histological demonstration —\ collection of thirty rare or difficult: cas 
from the Glasgow area was open in the pathology department, the Western Infirmary, during the 
period of the conference Tach case was shown as the problem it presented at the time of operation 
and the follow-up data were meantime withheld. On the afternoon of June 30° D1 Jatte, using a 
nieroproyector, dealt convine ingly with the most interesting of these cases. He stressed in particular 
the importance of recognising chondromy fibromas, and of ditterentiating between 
chondrosarcomas and those osteogenic sarcomas that showed much cartilage formation \ 
chondrosarcoma was a malignant tumour arising in adult cartilage and composed of anaplastic 
and neoplastic forms ot cartilage; the prognosis after amputation was re latively good. Osteovensn 
sarcoma Was a malignant tumour arising in primitive bone mesenchyme which might form aberrant 
mvxoid, chondroid or cartilage, and osteoid; it had a poor prognosis even after early amputation 
At the week-end the same assiduous enquiry, eve tor detail, and retentive memory were 
exercised on the phenomena of the Scottish countryside, and Dr and Mrs Jatte I 


most charming guests 
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SCIENTIFIC SOCIETIES AND REGIONAL ORTHOPAEDIC CLUBS 
THE BONE AND TOOTH SOCIETY 

Symposium on jaw lesions = This symposium was held at the Institute of Orthopaedics, Royal 
National Orthopaedic Hospital, on July 7, 1953, with Mr TE. Ro Kramer in the Chan 
Adamantinoma said that this was an epithelial tumour bearing a structural 
resemblance to certain elements of the odontogenic apparatus. The tumour occurred in the jaws 
more often in the lower than in the upper, and, though neoplasms of somewhat similar appearance 
arising in the long bones, the ovary, the pituitary and the pharynx had also been characterised as 
adamantinomata, it was very doubtful whether there was a true genetic relationship. The typical 
adamantinoma showed a follicular structure, Consisting of nests or islets of epithelium ina tibrous 

the epithelial elements being composed of an outer laver of cubical or colummar cell 
enclosing an area of stellate ‘Hs resembling the stellate reticulum of the enamel org: ot the 
developing tooth. Cyst formation within the epithehal tolhieles, or mo the tibrous str: Wi 
common epithelial evst formation was often accompanied by degenerative change the 

cells, which produced an appearance superticially resembling squamous metaplasia and 
keratinisation Prue squamous metaplasia in the adamantinoma was probably uncommon 
Stromal cyst formation might produce an appearance not unlike that shown by the areas ot 
proliferating but non-neoplastic epithelium which often occurred at the site of inflammation or im 

of dental and dentigerous cyst Solid forms of adamantinoma also occurred, which 

ditheult to chagnose histologically in biopsy specimens. In all cases of ditticulty, further 
material should be examined 
Osteolytic primary tumours of the jaws Py C/G) Price said that these accounted tor 
only 37 per cent of all tumours in the Bristol Bone Pumour Register Collection 1946 53 I hie 
lesions Classified as localised tibrous dysplasia and giant-cell tumour amounted to a further 6 per 
cent Phe climeal, radiological and histological features of the tumours were deseribed and 
discussed in the heht of their characteristic behaviour in the general skeleton. Factual histological 
Classification was preferred to imeonclusive histogenetic considerations, these bemg related) to 


atypical tissue of differentiation Phe problems of histological assessment of malignaney were 


indicated, with special reference to estimation of growth rate by quantitative mitotic analysi 


It was emphasised that prognosis was inferred from comprehensive appreciation of tumour type 
site, stage, histological grading, contributory skeletal disease and possible type mutation. With 
the frankly malignant growths 1t was shown that the tive-vear cure rate was approximately the 
incidence of tumours of Grade | malignancy, and that in this grade cures could be expected trom 
local surgery or radiotherapy only 

Fibrous dysplasia of the jaw bones Meyer had found every gradation trom atteetion 
of only one bone to the comparatively rare affection of several, Krom a review of the literature 
it appeared that jaw lesions might show any of the variations of histological structure found in 
the skeleton in generalised tibrous dysplasia Dr Meyer deseribed some examples in which the 
jaw was involved. These included that of a middle-aged man who was cured by partial removal 


f the dysplastic tissue 


SOUTH-EAST METROPOLITAN REGION ORTHOPAEDIC CLUB 

\ meeting of the South-East Metropolitan Region Orthopaedic Club was held at the Koyal 
Sea Bathing Hospital, Margate, on July 4, 1953. Over forty members and guests were present 
Congenital affections of the skeleton St Claw Strange (Canterbury) described 
veritable museum collection of congenital attections of the skeleton 
Tuberculosis of the knee joint) J/1 7?) I) Wright (Margate) showed six cases of tuberculosis of 
the knee jomt under treatment by immobilisation and systemic streptomyem Phe rapid 
improvement in symptoms and signs was notable, but in two cases mild activity had recurred 
when weight bearing was resumed Phe place of synovectomy in the treatment of tuberculosis of 
the knee joint Was discussed 
Acute osteomyelitis of the cervical spine J/r 2?) Ro Woight also showed a case of acute 
osteomyelitis of the cervical spine in an elderly woman Phe intection was compleated im at 
early stages by partial paraplegia, which had resolved completely with conservative treatment 
Phe patient was now walking, the neck being protected by a collar [here were no residual 
neurological signs 
Infective arthritis of the ankle joint) AMlason (Margate) showed a patient with 
infective arthritis of the ankle joint with a focus of bony destruction im the talus Phe case 
presented all the chiical features of tuberculous arthritis but the Mantoux reaction was repeatedly 
negative. The infection had settled well on conservative treatment and the patient was walkin 
in plaster. Biopsy hardly seemed justifiable in these circumstances 
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Pes calcaneo-cavus —\/y MV. OL. Mason showed a boy with severe pes calcaneo-cavus following 
poliomyelitis. There was complete paralysis of the posterior calf muscles, but all other muscles 
remained active. Despite his very ugly foot, this adolescent boy complained of no pain and could 
walk, run and play football. The danger of impeding function while improving the appearance of 
this foot by attempts at operative correction was emphasised in discussion, and the consensus of 
opinion supported Mr Cholmeley’s plea for masterly inactivity unless symptoms arose to necessitate 
surgical treatment 
Adolescent hallux valgus 1/7 \J/ason presented a further case for discussion: that of a hallux 
valgus ina girl of fourteen with metatarsus primus varus. The various forms of operative approa¢ h 
to this problem in the young were discussed, and though Mr T. T. Stamm’s method found some 
support, the suggestion was put forward by Mr W. H. Gervis that conservative treatment, and 
especially the correction of general faults in posture, had an Important part to play in the treatment 
of this and other similar cases 
Surgery for deformities complicating disseminated sclerosis —\/) \/ason asked the opimions 
of members on a case of spastic paraplegia in disseminated sclerosis in a middle-aged woman with 
gross fixed flexion and adduction deformities of both lower limbs. The usefulness of tenotomies 
and muscle slide operations in certain cases of this sort was mentioned by Mr W. 1). Coltart and 
Mr Hi. L..-C. Wood They emphasised the value of post operative nursing in a bivalved double 
plaster spica to allow daily inspection of the skin 
Other cases) 1/1 2?) Bh. Wright showed a child of seven who had a torn lateral semilunar cartilage 
Vy Basil Armstrong (Margate) showed an adolescent girl with avascular necrosis attecting a sector 
of one femoral head, and another child with periostitis of the femoral shaft associated with 
tuberculosis elsewhere 
History of the Royal Sea Bathing Hospital \/y Basil Avmstrong gave a most interesting 
historical survey of the Royal Sea Bathing Hospital from its foundation at the end of the 
eighteenth century to the present day. He recalled that until about 200 years ago the health 
value of the summer holiday at the seaside had not been appreciated, though the waters of inland 
spas such as Bath and Tunbridge Wells had been used as curative for centuries. Richard Kussell 
Sea-Water Kussellj, son of a surgeon-apothecary practising at Lewes, while apprenticed te 

his father, fell in love with the daughter of a wealthy patient and married her clandestinely 
Forgiven by his bride’s father who encouraged him to rise above the rank of an apothecary and 
qualify as a physician, RKusseli studied at Leyden, and on his return to England started in practice 
at Lewes. On the death of his father-in-law, he left Lewes to practise at Malling Deanery which 
he mberited through his wite 

Russell had been impressed by the virtues of sea-water which he used internally and externally 
in the cure of enlarged glands, and produced two books on the subject which had a wide circulation 
His books made him famous and at the age of sixty-three he moved to Brighton, where he built 
a house and practised until his death in 1759. Brighton, or Brighthelmstone as it was then called, 
became much patronised by the wealthy Phe Duke of Cumberland staved there annually for 
his health, and probably George IE] would have been sent there also instead of to Weymouth for 
convalescence after his attacks of madness had it not been that he disliked his brother so much 
and it is equally probable that it was to annoy his father that the Prince of Wales visited his 
uncle at Brighton and then started the memorable days of the Pavilion which established its 
fortune at the beginning of the nineteenth century 

John Coakley Lettsom, a well known Quaker physician of the day, a man of extraordinary 
energy and versatility -he was a tounder member of the Medical Society of London and. the 
Koval Humane Society, a protagonist on behalf of Jenner in the great inoculation controversy, 
a pioneer for prison reform, and a man of much wealth and benevolence conceived the desire 


to make available to the poor what was usetul to the wealthy, and he hit upon the idea of starting 


a hospital for them at Margate. A meeting of Lettsom and some eight others was held at the London 


Cottee House on July 2, 1791, when Lettsom explained his scheme and was authorised by the 
meeting to go to Margate with Mr Nichols and Dr Pridden to select and purchase a site for the 
hospital. This was done, two acres of ground at Westbrook being obtained for the sum of £300 
a local committee was formed and turther London meetings were held during the month of July 
Phe hospital was opened tive years later, having been built to a plan inspired by Lettsom and drawn 
up by the Kev. John Pridden, who was an antiquary and amateur architect. He designed the 
original building illustrated in Lettsom’s “ Hints on the formation of a Sea Bathing Infirmary,’ and 
it is noteworthy that his design made provision for patients to live and sleep on verandas in the 
open air, a thing previously unheard of in hospital architecture 

The ease of access from London, either by coach or by sea. was one of the prin ipal reasons 


for the selection of Margate as the site of the hospital Stage coaches took about fourteen hours 
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on the journey, their fare being 16). to 19 The Hovs, single-deck sailing ships which plied 
between Margate and the London Docks, had good accommodation tor patients at 2.6 each and 
were consequently more widely used than the coaches 

During its early vears the Sea Bathing Intirmary was open only in the autumn, from August 
to December. Sixteen patients were admitted during its first year, but by 1800 the number had 
risen to eighty-six 

Lettsom continued, until his death, to take a keen personal interest in the hospital. He visited 
it at least once each year, examining the patients, attending a religious service at which the 
collection was devoted to the hospital, and later a dinner where again a collection on behalf of the 
hospital was made The Sea Bathing Infirmary increased steadily in size after his death. being 
enlarged in 1816, 1837, 1858, 1882 and 1919, and the original thirty patients are now augmented 
to $00. Its title was changed to the Royal Sea Bathing Hospital in 1898. [t was the first hospital 
in the world in which open air treatment had been systematically practised 


EAST ANGLIAN ORTHOPAEDIC CLUB 

\ meeting of the East Anglian Orthopaedic Club was held on January 31, 1953, at the East 
Suffol’s and Ipswich Hospital, Ipswich. Clinical cases were demonstrated 
Osteomyelitis of the spine My £2. Bell Jones (Ipswich) showed a case of a man of eighteen 
with a febrile illness, a raised sedimentation rate and pain in the back. The radiographs showed 
narrowing of the joint space between To 1} and 12 and of the manubrium sterni. This was presented 
as a case of ankylosing spondylitis, but Dr J. Phelan, who supervised the x-ray treatment 
expressed some disagreement with the diagnosis on the grounds that the onset was too acute and 
that the radiographic changes in the sacro-iliac joints were unconvineing. He showed special 
oblique views of the sacro-iliac joints which showed the joint space to be present. He was of the 
opinion that this was a case of a low-grade osteomyelitis 
Tuberculosis of the spine = \/y /). Kell Jones showed a second patient who came under observation 
as a case of tuberculous spine with a psoas abscess but this was not substantiated by further 
investigation and the possibility of its being a case of ankylosing spondylitis was discussed 
Tuberculosis of the ankle) M/y /. Bell Jones showed a case of a tuberculous ankle ina patient 
with a positive Mantoux reaction and abscess formation. OQut-patient treatment by daily Injections 
of streptomycin was given; it was felt that the splintage that had been prescribed had not been 
carried out, for the boy deve loped a march fracture during the course of treatment 
Tuberculosis of the knee My /) Bell Jones showed a turther case of painful synovitis of the 
left knee and miliary tuberculosis of the chest. A vear after the patient’s discharge trom hospital 
the joint flared up and he reported with a flexed, painful and inflamed knee Biopsy showed 
tubercle bacilli. He was treated by streptomycin. Six months later a biopsy showed a normal 
synvoial membrane, but in spite of this ankylosis was completed surgically. Wy A.C. Wilkinson 
Black Notley) said that no antibiotic could be expected to take the place of properly conducted 
general treatment and that after treatment by streptomycin the synovial membrane might produce 
a histological picture difficult to diagnose and needing special experience. To make antibiotu 
effective, Operation must often be carried out, because little streptomycin might reach the bone 
without it. He believed in the value of a partial synovectomy in the treatment of tuberculous 
joints. Aly Noel Sinth (Peterborough supported the value of synovectomy with streptomycin 
and maintained that the removal of 70 per cent of the synovial membrane gave nature a chanec 
to produce a normal joint 
Osteitis of the ilium = 1/) /. Denn Ipswich) showed a case of a girl of thirteen who complained 
of pain over the iliac crest for three months. The pain was aggravated by running. There was 
some swelling at the site of the pain. Radiographs showed a laver of calcification parallel to the 
crest but separate from it. Later radiographs suggested that this change was probably infective 
though the possibility of a neoplasm had been suggested by the earlier films 
Osteochondritis of the radial head M/y 7) Denness showed a boy of thirteen with pain in the 
elbow joint. Radiographs showed a fragmented radial head but the fragment did not unite and the 


possibility of its origin from an osteochondritis of the radial head was discussed. Normal function 


was regained but there was some cubitus valgus. There was some discussion as to whether or not 
the fragment of bone should be removed, and there was no general agreement whether the diagnosis 
should be osteochondritis or fracture 

Ankylosis of hips) W. Marks (Ipswich) showed a patient with bilateral ankylosis of the 
hips treated by a subtrochanteric osteotomy on one side and later a Jones type of pseudarthrosis 
on the other. The functional result was good 

Osteochondritis dissecans Alavks demonstrated a case of osteochondritis dissecans 
in the right ankle. Ady 7. J. Fairbank (Cambridge) suggested that these cases began as fracture 

into the ankle joint and that a fragment of articular cartilage became detached in that wav 
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Monteg@ia fracture \/y /.. Bell Jones showed a case of dislocation of head of the radius with 
fracture of the ulna. Attempts at reduction failed. A medullary nail was inserted and this proved 
an expeditious method of treatment 
Fractured femur 1/7 1). MO Wer (ely) showed a case of medullary nailing for a fracture of 
the mid-shatt of the femur. bracture of the nail occurred six months after the original injury 
Six months later he fell again and fractured the neck of his femur. The medullary nail was removed 
and a Smith-Petersen nail inserted 
Osteoclastoma Howard (Norwich) showed the radiographs of a bone tumour. tor 
diagnosis Dhese were the tilms of a boy who, at the age of fourteen, received a blow on the shin 
from a cricket ball. The appearance of the tibial lesion gave the impression of a simple eyst, but 
a second radiograph showed periosteal new bone \t biospy a brownish fluid was removed which 
contained several giant cells, and the diagnosis of osteoclastoma was suggested. Six weeks later 
sustamed a fracture into the cyst. While the limb was in plaster the biopsy scar broke down 
a fungating mass developed \ second biopsy showed nothing more than blood clot in the 
with a few scattered giant cell Phe opimon was expressed by nfethibers that this condition 
had probably been malignant from beginning 
Dy J. Phelan (Apswich) spoke of his experience with the changes in some of these eysts atter 
trauma which gave appearances resembling a sarcoma and reported that there was difference ot 
opinion as to whether they were malignant or not. He was of the opinion that the \ a form 


of giant-cell tumour whose behaviour was altered by the increased vascularity after in 


\ further meeting of the Club was held at the West Suffolk General Hospital, Bury st edmunds 
on March 28, 1953. Clinical cases were shown 
Osteomyelitis Vr / Bury St Edmunds howed racdhographs of two boys with 
osteomyelitis of the femur and tibia respectively which had not responded to antibioti He 
discussed the place of surgery and how extensive it should be Phe failure of antibiotics to be an 
effective means of treatment alone could be due to delay in beginning treatment, to inadequate 
dosage, to to insensitivity of the organism. Operation was sometimes delayed too long, so that 
bone was already dead, and it was often not sufficiently extensive \ discussion tollowed in which 
other members agreed that when antibiotics were used it was not so easy to decide on the right 


time to operate. It was agreed that it was better to operate too soon than too late; that if pus 


was found under the periosteum the cortex should be drilled; that if pus escaped from the drill 
holes the medullary cavity should be channelled; and that the wound should be closed by primary 


uture 

Unusual cases Martin then showed a series of curiosities. Toxoplasmosis The yirl 
attended with injuries from falling ina fit. The radiograph of the skull showed the characteristi 
crescentic calcifications in the brain. One eve also showed old choroido-retinitis. Eosinophilic 
granuloma A small child with a sott swelling in the skull which showed radiographically a cleat 
and localised osteolysis. The blood chemistry and sternal puncture were normal and the blood 
picture showed a slight excess of eosinophils While under observation over six months the 
swelling disappeared, as did the area of transradiancy inthe skull. Radiographs of the rest of the 
skeleton showed no other abnormality. No biopsy was made. Infantile cortical hyperostosis 
The baby was first thought to have osteomyelitis of the jaw, but the condition subsided 
spontaneously, only to come up again. Kadiographs taken on the second admission showed the 
additional layer of bone on the cortex of the mandible, and possibly also of the clavicle. Other 
bones were not affected. Members spoke of cases they had seen atfecting the scapula, ribs and 
pelvis. Osteochondral dystrophy — This man had had a grossly enlarged left arm since birth. The 
thumb was seven inches long, deformed and useless. He carned it hidden in a linen bag and was 
unwilling for it to be seen, nor would he allow anything to be done to it. He had come into hospital 
for some other unconnected reason 

Radiotherapy for orthopaedic affections 1) MJ. Bennett (Cambridge) showed a number ot 
cases referred from the orthopaedic department for radiotherapy. The first was a case of a secondary 
deposit in the pelvis from a carcinoma of the breast removed tive years before. This had eroded 
the ilium to such an extent that a fracture had occurred through the acetabulum into it Preated 
with x-radiation and testosterone, the bone re-formed and the growth disappeared, leaving a 
large gap in the thum. The second case shown was one of osteoclastoma of the sacrum. The patient 
had sought advice for sciatic symptoms The nature of the growth was established by biopsy 
Preatment was by x-radiation, but the ureters became involved and she died from pyonephrosis 
Some difference of opinion was expressed about the value of x-rays in treating these cases, but 
Dr Bennett beheved that good results could be obtained in many cases with efficient treatment 
He would prefer to treat the tumour from the beginning rather than after it had been “ scraped 
out" by a surgeon 
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Osteoporosis of the spine 1) \/) Bennett showed a case. At tirst the patient had been thought 
to have secondary carcinomatous deposits in the vertebrae, but this diagnosis was given up as 
the patient was observed, for extension of the disease did not occur and the osteoporosis of the 
vertebrae was generalised Vy D. J. Martin showed radiographs of two other cases of senile 
osteoporosis and AMWr Ro OW. Butler (Cambridge) showed the films of a boy with pulmonary 
tuberculosis whose spine had assumed an appearance exactly similar. The use of butazolodine 


for the relief of pain and the use of dicalcium phosphate was recommended by other speakers 
Perthes disease \/y 1). /. Martin showed radiographs of children with Perthes disease. He 


disagreed with the statement made by Lege: ‘ While a process suggesting weakness of bone 
structure Is going on, it is theoretically sound to allow no weight bearing, but in practice rehet 
from weight bearing in no way attects the end results He beheved that the occurrence of 
osteoarthritis of the hip after Perthes disease in) childhood would be evidence agaist this 
contention, He made a plea for treatment with bed rest and light traction for many months 
perhaps a year until some regeneration was seen to be taking place, followed by the use of 


patten ended « iliper on the attected side and a patten on the other 


\ further meeting of the Club was held at the Thorpe Hall Rehabilitation Centre, Peterborough 
on June 6, 1953. Clinical cases were demonstrated 
Myelography for prolapsed disc and spinal tumours Cleminson (Peterborough 
demonstrated, with a series of radiographs, the value of myelography in the diagnosis of protrusion 
of intervertebral discs. It enabled the site of the lesion to be determined and helped to differentiate 
a displaced dise from spinal tumour 
Infantile cortical hyperostosis 1/7 Noel Smith (Peterborough) showed films of two cases of 
this condition and discussed the ditterential diagnosis. Mr Bell Jones made the comment that 
since the previous meeting of the Club he had seen a child with this condition and thought it 
remarkable that four cases of this rare condition should have been reported in the region in so 
short a time 
Metaphysial aclasis Noel Sinith showed a case of metaphysial aclasis which the 
predominant syinptom was pain in the shoulder Radiographs showed an exostosis on the se apula 
and further studies revealed similar exostoses on many other bones. It was proposed to remove 
the exostosis on the s« apula 
Obliteration of brachial artery by crutch pressure 1/7 A. 1. Cleniinson described obliteration 
of the brachial artery by crutch pressure in a man who had suffered from extensive paralysis trom 
anterior poliomyelitis at the age of two vears. He had used T-shaped crutches all his life, but 
recently he had noticed coldness and cyanosis of his hand. There was a contracture of the fingers 
similar to that of Volkmann's ischaemic contracture An arteriogram showed a block in the first 
part of the axillary artery \t operation the artery was found to be blocked as tar down as the 
elbow Treatment was discussed. Stellate ganghonectomy and division of the scalenus anterior 
were suggested 
Fibrosarcoma of tibia (1/1 Noel Sith showed an operation specimen of a fibrosarcoma of the 
tibia. The patient was first seen in 1946, when the growth was removed locally and the gap bridged 
by a cadaveric graft and bone chips from the ium. Healing progressed for ten months, when it 
was found that the growth had recurred; amputation above the knee was therefore carried out 
Some discussion on the value of x-ray treatment followed 
Senile gangrene = M/i Cleminson discussed the use of intra-arterial vasodilators in the case 
incipient or established senile gangrene and described his technique and the preparation used 
Multiple fractures 1/7 Noe! Smith demonstrated the value of medullary nailing in a case of 
refracture of the mid-shaft of femur and another of refracture at the site of a bone gratt for 
subtrochanteric fracture. Two further cases of multiple fractures were shown: one followed electri 
convulsive therapy; the other was in a child of three years without blue sclerotics and in whom 
the question of maltreatment was considered. He then showed a case of massive loss of bone 
from a humerus atter an industrial accident The fracture had been treated with a tibial 
graft to bridge the gap; eight months after the operation the arm was stable but the elbow wa 
rather stitt 
Fracture through cyst of tibia 1/7 GW. MeWee (Norwich) showed radiographs of a girl with 
a fracture through a cyst in the tibia. Three vears later this had developed into a fibrocystic area 
Phe diagnosis was discussed and the suggestion that it was an example of Albright’s syndrome 
was considered 
*araesthesia of arm and paraplegia Howard (Norwich) showed the radiographs o 
aman of fifty-one with pain and paraesthesia in the arm and paraplegia. He had been operated 


upon by a neurosurgeon who had carried out an extensive laminectomy, which led to cervical 
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subluxation. Skull traction produced some improvement, but when the traction was removed 
the paraplegia returned. There were hardly any spinous processes remaining and the possibility 
of grafting from the skull to cervical vertebra 7 was considered The general opinion was that 
skull traction should be continued in the hope that tibrosis would even ually afford adequate stability 


JOINT MEETING OF THE MANCHESTER AND LEEDS REGIONS ORTHOPAEDIC CLUBS 

\ joint meeting of the Manchester Orchopaedic Club and the Leeds Orthopaedic Club was 
held in Harrogate on June 26 and 27, 1953, at the Royal Bath Hospital 
Surgical treatment of rheumatoid arthritis \/y //. Petty (Harrogate) claimed that better 
results would be obtained by closer co-operation between physicians and surgeons from the very 
beginning and throughout the whole process of the disease He advocated earlier surgical 
intervention, and believed that clinical and laboratory signs of disease activity were not any 
contra-indications; advantage ought to be taken of the healthy state of the patient's tissues in 
the early stages of the disease. Kor the hip joint, arthroplasty was recommended early in the 
disease; a posterior atraumatic approach was used and an acrylic prosthesis was fitted after 
resection of part of the femoral head; early activity was encouraged. In the late chronic stage 
arthroplasty was of no value and resection of the femoral head and neck was the only operation 
worth considering. In the knee joint, activity of the disease despite Conservative measures could 


be reduced either by arthrotomy and lavage or by synovectomy Bilateral arthroplasty of the 


knee could give excellent results but it was better, when both knees were stiff, to have one painless 
stiff knee and one knee rendered mobile by arthroplasty. In the ankle joint, pain and disorganisation 
made early fusion imperative. In the foot much could be done for the later deformities to improve 
function by resection of the second, third, fourth and fifth metatarsal heads, INeller’s operation, 
moulding and plaster fixation. [Disease of the shoulder and elbow was usually controlled adequately 
with conservative care and seldom required operative treatment. In the early stages, if the elbow 
joint was almost or entirely stiff arthroplasty ought to be seriously considered because at least 
half the normal range of movement with good stability could easily be obtained Arthroplasty 
of both elbows was not recommended because the patients found difficulty in using sticks for 
walking: it was better if one elbow was stiff in semi-extension to give more stability. In the wrist 
joint pain necessitated early fusion and the results were satistactory In the hand, though there 
might be marked deformity, function was often quite good. A judicious combination of physiotherapy 
and occupational therapy was often very efficacious and manipulation was trequently of value 
At a clinical demonstration Mr Petty illustrated the following orthopaedic conditeans occurring 
among“ rheumatic '' patients: arthritis mutilans, Sjogren's syndrome, osteoporosis and subluxation 
of both shoulder joints, acrylic and cup arthroplasties, cervical spondylolis with cord compression, 
gout, psoriatic arthropathy, gross synovial swelling of the knee, Still's disease and Klippel-Feal 
syndrome, gargoylism, and syringomyelia with neuropathic arthropathy of wrists 

Films — My Rh. Broomhead (Leeds) showed two colour films——one on the technique of the Smith 
Petersen arthroplasty of the hip and one on rehabilitation after arthroplasty of the hip 
Arthroplasty of the hip Wy ft. Broomhead referred to arthroplasty of the hip both by vitallium 
mould and by the acrylic prosthesis Phe following were some of his observations. 1) Many 
moderate results from vitallium mould arthroplasties are caused by failure to perform the operation 
thoroughly. 2) When the acetabulum ts irregular and has to be gouged out the mould is preferable 
to an acrylic prosthesis. 3) Evident deafness is almost a contra-indication to operation because of 
the patient’s inability to appreciate the post-operative instructions. 4) Post-operative progress 
when an acrylic head prosthesis is used is much quicker than after a mould. 5) A number of patients 
who have a mould in one hip and a prosthesis in the other prefer the mould because they feel it 
more secure 

Development of the Leeds Region Rheumatic Centre gave a short account 
of the history, the present position and contemplated future developments of the Leeds Region 
Rheumatism Centre at Harrogate. He indicated how an orthopaedic unit had been developed 
and what part it played in the rheumatic service. Members of the Clubs were shown round the 
Harrogate Rheumatism Centre at the Royal Bath Hospital, the White Hart Hospital and the Royal 
Bath Treatment Centre 


CANADA 
CANADIAN ORTHOPAEDIC ASSOCIATION 
At the Ninth Annual Meeting of the Canadian Orthopaedic Association, which was held in 


Winnipeg and Minaki Lodge, Ontario, from June 20-24, 1953, members were honoured by the 
presence as guest speaker of the president-elect of the British Orthopaedic Association, Professor 


THE POURNAL OF BONI AND) JOINT URGERY 


PROCEEDINGS AND REPORTS OF COUNCILS AND ASSOCIATIONS 695 


Bryan McFarland. His presence, with Mrs McFarland, added tremendously to the inspiration of 
both our social and scientific programmes. The members of the Canadian ( rthopaedic Association 
in an effort to express their appreciation in a tangible way, elected) Professor McFarland an 
honorary member of the Association 


ITALY 
IVALIAN-FRENCH ORTHOPAEDIC DAYS 


lhe meeting known as“ [talian-French Orthopaedic Days’ was held in Venice on May 14 


and 15, in Bologna on May 16 and in Turin on May 18, 1953. It was attended by many orthopaedi 


surgeons of the two countries; among them were Drs G. Hue, M. Fevre, M. Guilleminet, Ducroquet 
J. Judet, FE. Calandra, U. Camera, F. Delitala, EK. De Marehi, C. Marino-Zuco, O. Scaglietti, 
R. Zanoli, some Belgian guests and others 

The programme in Venice (Ospedale Civile) Many interesting problems were discussed 
They included fractures of the femur in childhood (Dr J. Judet); Kuntscher’s nailing in arthrodesis of 
the knee joint (Dr Kk. Ducroquet); recurrence of solitary bone cysts after operation (Dr J. Crevssel 

the treatment of the paralytic elbow (Dr P. Lecoeur); can infantile paralysis benefit from tissural 
therapy ? (Dr EI. Calandra functional stabilisation of the flail lower limb (lr A. Albanese) 
bone synthesis with tridimensional plates (Dr C. Marino-Zuco Ciné films were shown of 
arthroplasty in hallux valgus by Dr Ik Ducroquet, and herniae of cervical intervertebral disc 
(Professor O. Scaghetti 

The programme in Bologna (Istituto Ortopedico Rizzoli) — Professor AL. Gualleminet discussed 
the treatment of congenital pseudarthrosis of the tibia. Ciné films were shown of arthrodesis by 
compression by Dr k. Zancli and metallic endoprosthesis in resection for tumours by Dr FB. Delitala 
The programme in Turin (Clinica Ortopedica Professor U. Camera discussed the problems of 
tuberculous coxalgia, the biological treatment of skeletal tuberculosis and the surgical treatment 
of osteoarthritis of the hip joint Patients were shown to illustrate the late results I hie 


demonstration was followed by an operating session 


SOUTH AMERICA 


JOINT MEETING OF THE LATIN-AMERICAN SOCIETY OF ORTHOPAEDIC SURGERY 
AND TRAUMATOLOGY AND THE BRAZILIAN SOCIETY OF 
ORTHOPAEDIC SURGERY AND TRAUMATOLOGY 

Phe second congress of the Latin-American Society of Orthopaedic Surgery and Traumatology 
was held in Kio de Jamiero and in Sao Paulo from July 18 to August 1, 1953. The conference wa 
attended by more than five hundred orthopaedic surgeons from all the Latin-American countric 
and by many others from the United States of America and European countries. ‘The guests of 
honour who had received special invitations included Drs Alan De-Forest Smith, Francis W. Glenn 
Harold Boyd, Harry Winkler, John RK. Cobb, John R. Moore and Stirling Bunnell from the United 
States of America; Professor K. Merle d’Aubigné and Dr Jean Judet from France; Professor | 
Delitala from Italv; Dr M. Bastos Ansart from Spain; Professors G. WKiintscher and Max Lange 
from Germany; Professor Lorenz Bohler from Austria; Professor Sten Friberg from Sweden: and 
Sir Reginald Watson-Jones and Professor |. Trueta from Great Britain 

Phe first part of the congress was held in the magnificent Ouitandinha Hotel at Peropoh 
a town situated in the mountains torty miles trom Kio de Janeiro at 2,000 feet above sea level 
Phe whole hotel had been booked by the organisers. Its many halls, lecture rooms and large theatre 
together with ballrooms, restaurants and cabarets allowed the many scientific discussions and 
exhibits to be combined happily with reunions and social occasions. The annual meeting of the 
Brazilian Society of Orthopaedic Surgery and Traumatology at the same time gave all the visitor 
the opportunity to appreciate the maturity which orthopaedics has reached in Brazil 

Phe congress demonstrated clearly the merit of organising a scientific and clinical meeting im 
the same premises as members were residing, many with their wives. There was a UnIque Opportunity 
for all those attending the meetings to become acquainted with each other and to discu problem 
of interest informally while sitting in the lounge of the hotel 

Phe subjects of discussion included fractures of the wrist: reticulo-endothehal and Ewin 
tumour, tractures of the os caleis and scohosis; and there were about twenty special lecture 
by the guests of honour 

Apart from the value of scientific discussions aided by the excellent system of simultaneous 


translation, so that those attending the meeting could stay im any part of the hall and with 
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earphones hear a translation into his own language at the same time that the speaker was delivering 
his lecture in Fkrench, English, Spanish, Portuguese or German, there was tremendous success in 
the social activities. Visitors to Brazil must have been impressed by the facility with which the 
l_atineAmericans and Brazilians could switch from serious scientific discussion to light-hearted 
entertamment and dancing 

The second part of the congress was held in the city of Sao Paulo which by some is known as 
the “ New York of South America and by others as the Soul of Brazil Phere were discussions 
on the treatment of skeletal tuberculosis, fractures of the upper limb in infants, recurrent dislocation 
of the shoulder, and fractures of the humerus. The new Orthopaedic and Accident Hospital of 
the Medical Faculty of Sd0 Paulo under the directorship of Professor Godoy Moreira was officially 
opened by the Governor of the State, Dr Lucas Nogueira Garcez. This magnificent building with 
ite extensive accommodation and efficient organisation of services would honour any city in the 
world 

Phere was one happy evening when those attending the congress entertained each other, and 
the two visitors from Britain displayed The Harley Street Surgeon in Brazil removing large 
masses of metal, consisting mainly of spoons, knives and forks, from a fractured thigh, and then 
rehabilitating the patient with sambas and rhumbas. The occasion seems to have passed into the 
orthopaedic history of South America. It was a very enjoyable meeting and visitors carried awa\ 
with them a memory of high scientific endeavour, skilfully organised surgical programmes, 
magnificent hotels and wonderful mountain scenery, tirework displays over the lake, folk-singing 
over Camp fires, and a general sense of the garety of life in Brazil 

Pribute must be paid for their tremendous etfort to Dr Juan Farrill of Mexico and Dr José Bado 
of Uruguay who are presidents of the Latin-American Society, and to Dr Pinheiro Campos president 
of the Brazilian Society, together with all those others who organised the meeting, imeluding 
Professor José Valls, the honorary president of the congress and Dr Luthero Vargas, son of the 
president of Brazil 


INTERNATIONAL SOCIETIES 
BRUSSELS TREATY ORGANISATION: PROSTHETIC SUB-COMMITTEE 
AMPUTATION STUMP LENGTHS 


Before the 1914-18 war there was much diversity of opinion about the best length of 
amputation stumps, and the old adage that most leg stumps should be end-bearing died hard 
The impact of approximately 45,000 amputees in Great Bntain alone, from the 1914-18 war 


enabled a prolonged study of the problem to be carried out and there now appears to be a 


general consensus the world over, with perhaps a few exceptions, that certain lengths of stumps 
vive better results than others both functionally and prosthetically and that what came to be 
termed the “ideal stump is least Hable to complications from the prolonged wear and tear of limb 
wearing 

At the meeting of the Prosthetic Working Party Sub-Committee of the Brussel Preaty 
Organisation in Utrecht from February 23 25, 1953, attended by prosthetic experts trom Belgium, 
Britain, France, Luxembourg and the Netherlands, the following lengths of stumps were agree 
as ‘ideal’ in adult males of average height. The above-knee stump should measure 10012 inches 
from the tip of the greater trochanter, and the below-knee stump 54 inches trom the medial 
articular surface of the head of the tibia. The Stokes-Gritti amputation was not tavoured by any 
country, and France alone favoured the trans-metatarsal foot amputations hoot amputations 
were not generally recommended: Britain was alone in favouring the modified Symes amputation 
in selected) cases Phe Pirogott, Chopart and Listranc amputations were not recs mimended, but 
the Netherlands thought that the Pirogott and = Listranc amputations might) be considered 
exceptionally, No country favoured disarticulation at the hip, and Britain was alone in advocating 
disarticulation at the knee im selected elderly patients and in children and adolescents. The ideal 
upper arm stump was considered to be one measuring & 1n¢ hes from the tip of the acromion, and 
the forearm stump 7 inches trom the tip of the olecranon, Disartic ulation at the shoulder and at 
the elbow were not favoured by any of the countries concerned, and only the Netherlands favoured 
disarticulation at the wrist im special circumstances All the countries agreed that as much 
sensitive and scar-free tissue as possible should be conserved in attempting to retain a tum tionally 
useful hand or part of a hand 

Greatest and least lengths of stumps were also discussed in relation to the pos ibility of fitting 
the average type of limb, and it was agreed that a femut should not be less than 6 inches or over 
12 inches in length, except that Great Britain felt that the average type of limb « ould sometimes 


be fitted to stumps shorter than 6 inches It was generally agreed that the below-knee stump 
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should net be shorter than 2 inches or longer than 6 inches. It was agreed that the length of a stump 


above the elbow should range between Linch below the pectoralis major tenden and 3 


inches 
above the elbow if the most useful type of articular arm were to be fitted and adequately controlled 
and that a forearm stump should not be shorter than 34 inches or longer than 8 inches from thie 
tip of the olecranon the Netherlands again advocating the retention of the through-wrist 


amputation exceptionally 


INTERNATIONAL SOCIETY OF ORTHOPAEDIC SURGERY AND TRAUMATOLOG?’ 
PROVISIONAL ARRANGEMENTS FOR THE 1954 MEETING IN BERNE, SWITZERLAND 

Phe Sixth congress of the International Society of Orthopaedic Surgery and Traumatology 
will be held in Berne from August 380 to September 3, 1954, as briefly announced in the May number 
ofthe Journal, To facilitate the task of the organisers, those who intend to be present are requested 
to notify the secretary general (lr Jean Delchet, Rue Montover 34, Brussels, Belgium) before 
May 31, 1954, at the latest \ctive and retired members of the Society are admitted without 
charge to the scientific sessions Phose who are not members of the Society may participate as 
associate members on payment of a registration fee of 40 Swiss frances. Members of the Society 


will receive the reports to be presented to the congress on or before February 28, 1954. Those who 


wish to take part in the discussion of the reports should inform the secretary general before May 31 
1954, and should forward a summary of 250 words, preferably in English and French. Member 
of the Society who wish to read papers at the meeting should send to the secretary general, through 
their own national committee, a surmmary of 250 words, in English or French, before May 31, 1954 
Phey should certify that the communication has not already been published either im substance 
or ain form 
In due course those registered as taking part im the congress wall receive a personal card 
of different colour to distinguish active members, associate medical members, and associate 
non-medical members ach card will have a number which will enable the holder to exch: ive 
on arrival in for his congressist’s folder Phis folder will contain: a conere 
final programme of the congress; the text of the reports; the summaries of papers and 
a summary of the lect sto be delivered during visits outside Berne on September 1 
a card of admission to the outside visits and to the social functions of the conyre 
Phose who mtend to tak : In the serentific programme ere reminded that report 
limited to twenty minutes 1, and discussions and papers to ten minutes cach This rule 
I strictly enforced 
Provisional Programme 
\Vlonda 830. WOO: ot International committee. OO: lal opening of con re 
14.00: birst scientific meeting he treatment of scoliosis Reports by Professor Bryan Mebkarland 
and Mr James (Gre ritaar 14.45: [Discussion 17.15: Departure for dinner in the 
Bernese ¢ 
litesda YOO: Further discr moon tl first subject Paper 11000 Gaenerala 
14.30 to 
Wednesda fenihe if 1 ups, to Various Swiss medical centre Group 1 Basle. 
Departure trom at \ hospitals, with chmical demonstrations arranged by Drs 
Hans Debrunner and | khard Svimpostum on orthopaedie and traumatolo 
problems im gerontology (openers 5 A Vischer, Ro Nissen and Hans Debrunner (Bi 
Group 2: Berne-Macolin (in the Bernes he Departure trom Berne at 9000 Visit: to hie 
with clinical demonstration arranged by Dr Marcel Dubos Berne SViInpostum 
Stockhol Alex von Murals Dr kk. Grandjean (Zurich Visit to the 


for Gymnastics and Sports at Macolin (p3: Geneva. Departure trom Berne at S45 


physiological background of animal performances in sport (open Dr 


hospitals, with chnical demonstrations by Drs A. Jentzer and A. Perrot (Geneva 

the physiopathology of fractures | rik. Patry (Geneva). Svmpostum on osteoarthritis of the hip 
openers 1) Rutishaus ardet and A. Perrot: (Geneva Group 4+. Lausanne-Leysin. 
Departure from Berne t ausanne. Clinical demonstration y Drs |. 

Po Decker and au } Statement on muscle degeneration and it reatment | 
for A. Fleisch e clinic manutacture on skeletal tubercule 
openers lors Sorre!| Pari Giérard-Marchant Bercle wl M. Wasserfallen Ley 
Group 5: Zurich. Departure from Berne at 8.25. Visits to hospitals, with clinical demons 

by Dr M. brancitlon (Zunch Statement on the gal sat accident sur 


pat 


ATTANLCE 


Irs ¢ Wyss (Zurich Non (Zunch) and Z. Senn (St Gallen 


cond ubyect Sul 


Switzerlana Dr} ang thie physiology and 


Thursday, September 9.00; Presentation of the sci of the hand — Report 
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of Dr Robert Merle d’Aubigné (Paris), with the collaboration of Dr L. Boehler (Vienna), Dr M 
Mason (Chicago), Drs Jean Gosset and R. Tubiana (Paris), Mr Rk. G. Pulvertaft (Derby) and Dr 
J. Boyes (Los Angeles). 14.30; Discussion. Scientific papers. 18.00 to 19.00: Reception of the 


congressists at the French Embassy. 20.00: Banquet (by subscription) 
lridav, September 9.00; Scientific papers. 14.30: losing session of the Congress 
Saturday, September 4 Iexcursions Jungfraujoch, with visit to the Scientific Station 3-575 m 
one day Lake of Geneva and Valais (Zermat) (three days Phe Grisons (St Moritz) (three days 
Central Switzerland (Lake of Lucerne), Ticino (three days 

Travel Agencies: Wagons-Lits Cook in collaboration with the American Express Company [ne 


\ddress: Wagons-Laits Cook, Berne, Switzerland 


CORRESPONDENCE 
Radiological interpretation of Jungling’s disease and chondroma of bone Although 
quarterly journals do not readily lend themselves to the vigour of correspondence columns, so that 
after one or two trials the British Editorial Board has discouraged such correspondence, we would 
like to record the comments of Dr Campbell Golding of London on two articles published in the 
May issue of the Britush volume of the Journal of Bone and Joint Surgery in criticism of the 


radiological interpretation. In reference to the paper by Wilham Girdwood of Johannesburg* 


in which a case of tuberculosis of the hand and toot was described as Jiingling’s disease he writes 
This was in fact tuberculous dactylitis in an adult showing trabeculated and expanded bone, 


from which the bacillus was identified; it is an uncommon manifestation of tuberculosis but it 1s 


Jiingling deseribed osteitis tuberculosa multiplex cystoides, which bears 


not Jungling’s disease 
understand 


no resemblance to this condition; he never isolated the bacilli from the lesions. — I 
Jiingling’s disease to be one of the synonyms for sarcoid, and similar to lupus pernio, Schaumann s 
lymphogranuloma, Besnier-Boeck sarcoid, or, as it is now called) Boeck’s sarcoid Without 
correction, this article may help to perpetuate a fallacy 

Dor Golding refers also to the article by W. Laurence and E. L. Franklin* in which five cases 
were described as chondroma in long bones and he writes Phe case in which a biopsy was performed 
There are many cases in the literature with identical 
Of the cases published in this article one patient 


when infarction 


looks hike a chondroma but the others do not 
appearances which were in fact infarcts of bone 
was aved fifty-three years and the other four were all over sixty years —an age 
rhe pathological evidence which is presented, based on degenerated cartilage, 
is not enough to establish the diagnosis of chondroma. [| would not have quarrelled so much 


with the report if there had been reference to infarct of bone in the ditterential diagnosis; but it 
forward as 


may easily occur 


was not even mentioned, whereas chondroblastoma and Brodie’s abscess were put 
possibilities, both of which are slightly ridiculous the tirst by reason of the age of the patients, 


and the second because the lesions bear no resemblance to chronic abscess 


* Girpwoop, W. (1953): Multiple Cystic Tuberculosis of Bone (Jungling’s Disease Journal of Bone and 
Joint Surgery, 35 B, 285 

+ LAURENCE, W., and FRANKLIN, E 1953): Caleifving Enchondroma of Long Bones. Journal of Bone 
and Joint Surgery, 35 B, 224 
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SURGERY OF REPAIR AS APPLIED TO HAND INJURIES. By B. K. Ranx, M.S., F.R.C.S 
Honorary Plastic Surgeon, Royal Melbourne Hospital; and AJR. MS 
Honorary Plastic Surgeon, Children’s Hospital, Melbourne, Australia. With 
a foreword by Sir Gordon Gordon-Taylor, K.B.E., C.B., LL.D., Se.D., (Ed 

(Canada 10. 7 in. Pp. xiv + 256, with figures. Index. 1953 
Edinburgh and London: E. & S. Livingstone Ltd. Price 40s 


This small volume on the treatment of acute hand injuries by two surgeons so well known in 


this special tield of surgery is most welcome. It is essentially a practical book and does not ofter 


much new in hand reconstruction The role of plastic surgery in the treatment of the damaged 


hand has been most adequately discussed and beautifully illustrated. This book will therefore be 


particularly useful to orthopaedic surgeons treating the injured hand, especially the younger men 


who are so often called upon to deal with these cases, though it may sometimes (and wisely so 


stimulate them to call in surgeons with a knowledge of this technically specialised field T hie 


repair of tendon, nerve and bone is not so well covered, and the value of the book is limited by 


many gaps in the deseription of technical details; it would be impossible to understand the full 


technique of tendon grafting from the description given \bove all, this book emphasises the 


importance of good primary surgery In those of us concerned with the reconstruction of the 


injured hand, weeks or months after the accident, a strong feeling of envy is aroused by the results 


Ulustrated in this book, of severe hand injuries treated from the first day by these two skilled 


Surgeons 1. P. JAMEs 


COMPRESSION ARTHRODESES including central dislocation as a principle in hip surgery 
By John CHARNLEY, F.R.C.S., Consultant Orthopaedic Surgeon to Manchester Royal Infirmary 


Part-time Lecturer in Orthopaedics, University of Manchester. With a chapter on Mechanics by 
Professor J. A. L. Matheson and Histological Observations by Professor S. | Saker 10. 7 

Pp. xi+ 264, with 208 figures. Index. 1953. Edinburgh and London: E. & S. Livinestone Ltd 
Price 42s 


Phere must be few orthopaedic surgeons who have not already experienced the benetit to b 


gained from compression arthrodesis. Possibly it is to these few it particular that this book has 


been directed, for it leaves no doubt of its purpose, or of the intention for which it is written 


Charnley has created a monograph which displays clearly the principles of union between cortical 


and cancellous bone surfaces during Compression. Ele discusses fully the differentiation between the 


osteogemic and the osteoclastic factor of bone reaction under conditions of pressure, and applic 


himself to the problem of proving his claim of unusually early bone union. The crux of his argument 


comes from the histological examination of cores of bone removed from the line of apposition four 


weeks after operation. Professor S. L. Baker, who has prepared and examined the specimens, gives 


authoritative evidence in support of this claim, These are his comments: ‘ The union of arthrodesis 


surfaces in these specimens shows the features of rapid healing of a completely immobilised fracture 


like that occasionally seen inan undisturbed impacted fracture, for example a Colles fracture Phe 


explanation of the rapid healing is clearly not rapid production of a large amount of callus. The total! 


amount of callus is small less than that produced in many fractures at four weeks —but conditions 


are such that this small amount of new bone is used to the best mechanical advantace Professor 


J. A. 1. Matheson writes briefly on the mechanical pring iples underlying the Charnley method of 


compressing the knee joint. In the remainder of this book Charnley describes, in their latest form. the 


Various ingenious techniques that he has emploved for « ompressing the rawed bone surfaces of almost 


any joint which an orthopaedic surgeon might be challenged to heal. Only one joint seems to have 


made the author hesitate — the hip. Here there has been a searching for perfection, as no less than 


four different Operations are described, and one wonders a little how high must be his ideals when 


the results of the first method seem to have been so satisfactory 
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Charnley has never claimed to be the tirst to describe the tec hnique of Compression arthrodesis 


from the outset of his communications on this subject he has acknowledged the work of Albert 


Key, but to Charnley must go the credit of recognising its possibilities, of seeking a plivsiol 


oxical 
explanation and of exploiting the appropriate methods of arthrodesing different joints. In the 


early chapters of this book light is thrown on the basic principles of bone healing in clear and well 
selected argument, whereas the second half isa practical guide for the operator. The illustration 
especially the photomicrographs the racdiomicrographs demonstrating bone union, are 


excellent. The whole is very well worth reading and the publication reaches t 
the house of Livingstone Philip NewMan 
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\ Micro-x-rayv ot millimetre shee of undecaleitied coring removed 
four weeks alter compre m arthrodesis of the knee 3 Botton 
Ordinary photoyvrapl heht) of same specimen after digestion with} 
trypsin. Prue osseous unior Note magnification of reproductions a ltth 
: lifferent om \) and 13 disc of bone 75 meh in diameter 


BOOK REVIEWS Hog 


POLITOMYELITIS Papers and Discussions Presented at the Second International Poliomyelitis 


Compiled and Edited for the International Poliomyelitis Congress 


Conterence 
Philadelphia, Tondon, Montreal 


Pp. 355, with numerous figures. Index. 1952 
Lippincott Company. Price 60s 


Phis publication contains the whole of the material used in the lectures and discussions at 


the last international conference at Copenhagen in 1951 together with pietures and records of 
Phe first day of the conference was devoted to a symposium: on virus 


all the scientific exhibits 
On the next day there was a review on the pathology o 


paper by John Fo Enders on The Multipheation and 
which was reeeived with more 
that 


and its interaction with the host cell 


pohomyelitis, and. it opened with the 


Properties of Poliomyelitis Viruses in Cultures of Human Tissue, 
the whole conterence His) discovery 


acclaim than any other communication during 
pohomyelitis viruses can be propagated im non-nervous tissue culture is entirely new and shatter 


XNor-extensor tenocke 
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the concept that polomvelitis virus is purely neurotropr Phen followed 
Coxsackie viruses all of which had been discovered since the First International ( onterence 
properties, and the clinical results of their invasion of the host, prove of great interest 

by Jordi Casals on \ 


third day a symposium on differential diagnosis included a paper 
Complement-Pixation for Polhomvelitis which was made possible, after thirty-ti 
of failure on the part ther workers, by the new principle of using baby mouse brait 
preparing the antigen 90 serological diagnosis of the disease may soon be available Phe tourtl 
treatment, will be of most interest to orthopaed The 


Is particularly imteresting 


day, devoted te VIEW « 
James Wilsor The Management of Respiratory [nsutficiency 
experience gained from the subsequent Copenhagen « pidemic of 1952 with 
paralysis Kkeconstructive ut 


by ¢ >. Irwin in a paper of equally 


by 
now m the light 
its high incidence of bulbar and respiratory very of the upper 
most ably by Hl. J. Seddon, and 

Hand Insabled by Pohomveliti John Cobb « 


this problem kkobert 


extremity is covered 
Surgical Rehabilitation of the 
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Correction of SIS ives an excellent and authoritative account of 
Bennett's paper on Medicine Poliomyelitis is most helptul in clearly emphasis 
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of the fibrous and fibro-elastic tissues which accounts for so many contractures The last day of 
the conference was devoted to a symposium on Immunity and resistance in poliomyelitis and a 
review of the ecology of poliomyelitis. The pro eedings closed with a thoughtful and wise summary 
by John Paul entitled “ Knowledge and Prends in Poliomyelitis In the section on scientifi 
exhibits the book contains much of pra¢ tical help to those concerned with the management of 
this disease 

Phis book is strongly recommended to everybody interested in poliomyelitis because of the 
value of the individual papers mentioned and because some information on every conceivable 
angle of the problem of poliomyelitis 1s accessible somewhere in this large but not cumbersome 


volume John M. Clark 


SYMPATHETIC CONTROL OF HUMAN BLOOD VESSELS 3y H. Barcrort, M.A., M.D., 
MRCP... Professor of Phystology, St Thomas s Hospital Medi al School, London; and H. J. C 
Swan, Ph.D, M.B., M-R-C_P., Research Associate, Mavo Clinic, Rochester, Minnesota. Monographs 
of the Physiological Society, Number 1. 84 <5) in. Pp. vii + 165, with 67 figures Index. 1953 


London: Edward Arnold & Co. Price 18s 


Phis is the first of a series of monographs sponsored by the Physiological Society. It will be 
welcomed by clinicians as affording them an opportunity, without the labour of wading through 
the numerous journals, of keeping abreast of knowledge in a fundamental science. The orthopaedi 
surgeon at times performs a sy mpathectomy to improve the condition of the skin. Is the operation 
based on sound theory? The answer to this and other questions 1s to be sought for in a monograph 
such as this. It is refreshing to find that the experimental physiologist does not know all the 


answers, any more than the clinician does.- George PERKINS 


ACUTE PERIPHERAL ARTERIAL OCCLUSION. By William [D. Oliver H 
Payne Professor of Surgery, Western Reserve University 5« hool of Medicine; Director of Surgery, 
University Hospitals ot ¢ leveland, Ohio. 8&4 < 55 in Pp. vir + 66, with 2 figures. Index. 1952 
Springtield, [linors: ¢ harles ¢ Phomas, Publisher Oxford: Blackwell Scientific Publications 


Price 17s. 6d 


Phis short monograph is No. 141 in the American Lecture Series being published for the 
Cleveland School It deals briefly with arterial obstruction by injury, by embolism and. by 
thrombosis, and the author relies more upon his own experience than upon the literature when 
he draws his conclusions. He gives a vigorous defence of embolectomy in the peripheral arteries, 
and he accepts the possibility of neurogeni arterial spasm He describes one case of carotid 
embolism, alas without post-mortem or operation He writes interestingly, and has added another 


creditable booklet to this valuable series LL. 


DIE KONSERVIERUNG VON KNOCHENGEWEBE FUL rRANSPLANTATIONEN. By 
Hans Rorn. 10.7 in. Pp. vi+ 222, with 147 figures. Index 1952. Vienna: Springer-Verlag 


Price £4, 3s 


\ number of factors contnibute to the present interest i basic studies on bone gratting 
Amongst these are the frequent clinical use of bone grafts, the stimulus provided by studies on 
the transplantation of a variety of other tissues, suc h as skin, cornea, blood vessels, endocrine 
glands, and even kidney, and the development of synthetic materials such as plastics as possible 
alternatives to bone as a grafting material. Despite the numerous papers appearing On clinical 
and experimental aspects of bone transplantation and related topics, there is as yet no 
comprehensive general review of the subject, and those wishing to gain general knowledge of the 
field must tind their way through a maze of unco ordinated and often conflicting contributions 
lo those familiar with German, the present volume, written by a surgeon of the University clini 
at Basle, provides at least a partial answer to this very real need. Not only does it discuss methods 
for the preservation of bone tissue for transplantation, but it gives a good general account of the 
behaviour of bone transplants as seen in clinical and experimental studies. The author summarises 
most of the important work in this field, and describes, in addition, experimental work of his own 
He also recounts his extensive clinical experience with bone grafts, and with the organisation of a 


bone bank for the preservation and storage ot the necessary vratting material 
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Dr Roth's own experimental data, as well as his summary of the work of others, serves as a 
reminder that the function of a bone graft Is quite different from that of most other tissue transplants 
rhe ultimate fate of a satisfactory bone graft is to be completely replaced by living bone derived 
from the host tissue surrounding it. With most other transplants, the actual survival of the grafted 
material itself is necessary for success. It is because of this difference, of course, that bone vratts 
transplanted from one individual to another of the same species (a ‘ homograft , or even from 
one species to another (a heterograft can be effective, although in these circumstances no 
survival of the transplanted cells is possible. Indeed, even with bone transplanted from one part 
to another of the same individual (an ‘ autograft ’’). it is found that virtually all the cells die 
because of interference with the vascular supply of the transplanted tissues, and in this case, too, 
the graft * heals in ’’ by invasion from host tissues. In fact the success or failure of a bone transplant 
is not dependent on the survival of its cells, but on its effectiveness as a temporary ‘‘ scattolding, 

and on any influence it may have as a chemical stimulus to the development of new bone by thi 
metaplasia of the host tissue in contact with it. For this reason Roth points out, the effectiveness 
of a particular type of bone graft, or that of a particular method of bone preservation, Should be 
judged, not by the survival of bone cells in the graft, but by evidence relating to the “ biological 
specificity — of the graft, and—particularly—to the stimulus to bone formation that it provides 
He comments that the final assessment of various types of bone graft, and of various method 

of bone preservation, either in experimental or clinical studies, has yet to be made General 
chnical opinion, however, favours autografts as superior to homografts, and still more so to 
heterografts. Roth's own opinion on this point is that present day ability to counteract infection 


with antibiotics and chemo therapeutic agents, together with knowledge of favourable mechanical 
conditions tor grafting, make it possible for properly preserved homograft bone to be employed 
with just as good final results as autografts, even if the “ healing " of the grafted bone occurs 
somewhat more slowly \t the same time, he stresses that the actual decision regarding the type 
of transplant to be used in any particular case must be an individual one influenced by all the 
factors concerned 

Dr Roth reviews the various techniques that have been developed for the operation of a 
‘bone bank,’ and describes fully the procedures he himself employs for obtaining and. storing 
bone for grafting. He uses corpse bone, removed with aseptic precautions, and on the basis of 
the experimental studies described elsewhere in the book preserved by refrigeration in liquid 
paraffin at a temperature of about 15 degrees Centigrade. He has used such material on more 
than 100 occasions, in a wide variety of operations, particularly arthrodeses, spinal fusions and 
the repair of ununited fractures. The results of this clinical work are presented in detail 

The book is written from the very personal viewpoint of the author's experience, and does 
not profess to be a complete account of all aspects of bone transplantation gut at presents thi 
subject in a lively fashion as a technique awaiting further development through systematic 
experimental and clinical work, and not as a procedure whose uses and methods have been 
established finally It is of partre ular interest to find that Dr Roth considers the clinical use of 
preserved bone as something which should be ¢ mploved “ only by those who are prepared at the 
same time to work in Collaboration experimentally and clinically for the turther de velopment of 
the method He is thus opposed to the operation of centralised ‘bone donor centres,”’ and 
considers that the dual responsibilities involved, 7.e., the removal and preservation of bone, on the 
one hand, and the clinical use of such matenal, on the other, should not be divided. The book 1s 
accurately written and excellently produced, with an index and a good bibliography. It will be 
welcomed, not only by orthopaedic surgeons, but by all those concerned with clinical and 
experimental aspects of bone transplantation H. A. Sissons 


POSTURE AND PAIN By Henry O. Kenpatt, Director: Florence P KENDALL, Assistant 
Director; and Dorothy A. Boynton, Physical Pherapist, Physical Therapy Department, Children 
Hospital School, Baltimore, Maryland. 1] 8s in. Pp. viii+ 204, with 159 figures. Index 1952 


London: Balli¢re, Tindall & Cox Ltd. Price 54s 


There 


with posture. It is profusely illustrated with excellent photographs and line drawings, which not 


is much of value in this book, the fruit of a unique experience Of problems connected 
only make the text clear but also show the care with which the authors study each patient. The 
section about the various types of postural defect contains a mechanical analysis that will be 
specially helpful to therapists. The physiological basis is, however, very mus h that of the old 
school, and one cannot help wondering whether the undoubted practical success achieved by the 
Kendalls is not due as much to their personalities as to the particular methods of treatment 
advocated Philip Wites 


VoL. 35 B, No. 4, NOVEMBER 1953 


NG 


BOOK REVIEWS 


AN ATLAS OF SURGICAL EXPOSURES OF THE EXTREMITIES. By Sam W. Banks, M.D 
Associate Professor of Orthopaedic Surgery, Northwestern University Medical School; Attending 
Orthopaedic Surgeon, Chicago Memorial Hospital and Woodlawn Hospital; and Harold LAvurMan 
Associate Professor of Surgery and Director of Experimental Surgery, Northwestern 
University Medical School; Associate Attending Surgeon, Michael Keese Hospital 10} x 7? 
Pp. xvin+ 391, with 552 figures in 179 plates. Index. 1953. Philadelphia and London: \W 


Saunders Company. Price 75 


This is a spacious and beautiful work. The illustrations, mostly by Miss Jean McConnell of 
Northwestern University Medical School, are a fineexampleof theexcellent medical draughtsmanship 
of North Amerca. They lose little by being uncoloured. The arrangement is ideal, the stages of 
each operation beimg illustrated on the nght-hand page with a corresponding reasonably clear 
and concise description Opposite 

It would be wrong to look to an atlas for guidance about choice of procedure or details of 
technique These subjects are already dealt with elsewhere Phe authors only occasionally touch 
upon them, but they do imelude, in small print, indications for each exposure. Anyone who has 
tried to do the same knows that pitfalls are inevitable; but surely it is unwise to suggest that 
the simple traight, anterior approach to the hip is suitable for open reduction of congenital 
dislocation, and surely no one now treats recurrent dislocation of the shoulder by tenodesis of 
thre bicep 

One of the most striking things about this book is its Comprehensiveness This is both its 
trength and its weakness every orthopaedic surgeon must be master of all the ordinary 
approach but this book will remind him that there are others that may exceptionally serve 
better, and will help him in planning exceptional operations that call for exceptional approaches 
For the junior, the ordinary approaches are too much obscured by a multitude of others that he 
is much sater without for instance, exposure of the ulna from the front, or an approach to the 
elbow by removing the medial epicond yt We therefore read with surprise that pictorial 
atlas is designed to serve the student and resident im surgery as an introduction to the most frequently 
med exposures of the extremities timely ‘refresher to the experienced nw 
ipevales on the extremitee nly the italics are the reviewer's Phese are st the 
folk whose discrimination may not be equal to so rich and varied a feast Vbove all 
will escape the omnivorous attention of undiscerning examiners 

This becoming book is the outcome of the great, able and well organised labour of many 
notably of the authors, artists and publishers. They can justly feel that they have given orthopaedic 


a work of great and lasting value Jackson BuRRows 


NON-PULMONARY TUBERCULOSIS OF BOVINE ORIGIN IN GREAT BRITAIN AND 
13 


NORTHERN TRELAND Graham Selby Witson, M.D, FOR DO Direetor 
Public Health Laboratory Service, Medical Research Council: John William Stewart BrackLlock 
M.1)., Profe rin Pathology, St Bartholomew's Hospital Medical College, London: and 
Vaolet 1) POHL, Baectenologist to the Northern -reland Tuberculosis 
Authority. 9. Shain) Pp. 107, with 48 table 1952.) London: The National Association tor the 


Prevention of TPuberculosi Price 16 


In many respects this is a disappomting book, though the faults do not lie with the authors 
\ committee appointed by the Medical Kesearch Council in 1941 to investigate the extent and 
increase in the death rate from tuberculosis in England and in Wales issued its report im 1942 
Phis was published in 1949, and is reproduced here. Another committee was appointed to make a 
miilar investigation m Scotland and though this covered the vears 1943 and 1944. its report 
appears in this book tor the first: time binally there is reproduced the survey, published in 1950 
of the bovine-type tuberculosis Northern Treland during the vears 1945) 1950 Bec 
ditterences m the methods of carrying out the enquiries, and tor other reason it has not 
possible to make a Comparison of the results obtaimed in the four countries. In addition to b 
the reports together in one volume, the authors have provided a general discussion of the Ene 
Welsh and Seottish reports 

In non-pulmonary tuberculosis (meningeal and surgical) 26-3 per cent of the strains in 
England, 17 per cent in Wales and 21-7 per cent in Scotland were bovine In Northern [reland 
only 4:3 per cent were bovine, but there was a far higher proportion of meningeal cases than were 
investigated in lengland or Scotland 


Bovine type infections were foun be mos Irequent the econd quinquenniun inte 
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Greater attention to infant feeding has reduced the incidence during early childhood. but the 


authors suggest that the Milk in Schools Scheme may be responsible for some of the infection 


of school children as there is still an appreciable proportion of milk consumed raw under the 


Scheme, particularly in small towns and country districts \pproximately 80° per cent of cases 


in England and Wales occurred in persons Over fifteen vears of age, trom which the conelusion ts 


drawn that It is unwise to drink raw milk at any age In England the proportion of bovine 


infections in females over fifteen years of age was nearly double that of males of the same ave 


group. This was not supported by the figures from Wales or Scotland, and there are no details 


of sex age distribution of bovine tuberculosis in the Northern [reland report 


It was found that in England the proportion of dairy herds vielding tuberculous milk 


6-9 per cent — was nearly as high in 1936 44 as it had been twenty vears earlier, and it is caleulated 


that about 1,300 persons died in England in 1944 from non pulmonary tuberculosis of bovine 


origin. In England only 5-4 per cent of herds were attested, whereas in Wales this figure is 21-3 


percent and the proportion of bovine-type infections is lower. The marked decline of bovine typ 


infection in Northern Ireland is attributed to the great increase in pasteurisation of milk rather 


than to the reduction of tuberculous cows 


It is impossible to say what changes have occurred in Great Britain in the ten vears sine 


these reports were written C. 


LESIONS NOUVELLES DU POIGNE By Jean-Pierre BuGNiIoN 10-7 in Pp. 123, with 


47 figures. 1951. Stockholm: Acta Radiologica, Supplement 90. Price Sw. kr. 20 


In form and in purpose this work is a doctorate thesis, and the luxurious trappings of a 


supplement to the Acta vadiologica cannot disguise the fact that its content is neither more not 


less weighty than is that of the average thesis Phe title is misleading, for focal rarefactions in 


the carpal bones have long been the subject of casual observation and comment by radiologist 


and new names and new theories do not make new diseases Phe lesions have generally been 


unassociated with clinical symptoms, and their genuine untmportance is rather underlined by the 


author's detecting then presence, by post-mortem radiography, in one or both wrists of about 


60 per cent of B00 unselected cadavers Coming to necropsy in Geneva. Cysts were demonstrated 


most commonly i the capitate and lunate bones, sometimes in several bones in the one Carpu 


They seemed to be unrelated either to sex or to occupation, but their incidence increased with 


age at death. Histological examinations were made of eighteen attected wrist joints. Phe tinding 


are well illustrated by photomicrographs and racdhographs. The author distinguishes three form 


of lesions, all of which appear in the radiograph as small cysts: first, a herniation of synovia 


or Capsular soft tissues into bone. second, a necrobiotic pseudocyst found especially ive the 


aved and thought to be the con equence of vascular occlusion; third, a ‘' marginal arthrotic form 


the nosological position of which is still unsolved 


Little attempt is made to view these local findings against a background of general bone 


pathology or to compare them with the changes that take place in juxta-articular bone elsewhere 


Phe conclusions are of some academic interest but of littl practical importance Douglas HH 


CALCULATION-OF INDUSTRIAE DISABILITIES OF THE EXTREMITIES. Cart 
©; Rick, PhiD: F-A.CS Chimeal Associate Professor of Surgery, University. of 
Minnesota Medical School, Surgical Statt, St Barnabas Hospital, Minneapolis, Minnesota. Drawing 
by Jean KE. Hirsch. 10 «7 in Pp. xv + 284, with 204 figures. Index. 1952 Springteld, 


Charles ¢ Phomas, Publisher. Oxford: Blackwell Scientific Publication Price 77s. 6d 


This 


line drawings, indicating the method of measurement Phe author contends that the percentave 


ambitious volume hows the range of movement in every jount of the extremity in 


loss of movement im a joint represents the disability \ formula is given with which this lo 


movement is converted to a percentage disability of the whole limb which can then be related 


to the man as a whole. No account is taken of the loss of power ina limb, the author professing 
that this is taken care of in his formula. This is a view with which many people would disagree 
The difficult: problem of relating disability to the man’s work is not. taken Into account 


deliberately — nor could it be ina volume of this type. The Courts of Common Law in this country 


do take this aspect of the case into their considerations, and, whilst it is the Judge who assesse 


lave sufficient first hand knowledge of the man's job to be able 


damages, the surgeon should 


to offer some advice in this direction. In the case of National Insurance benefits. cases have to be 


assessed for loss of faculty, and this book would provide a usetul reference for thi PUT prose Cee 
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shows that a serious attempt should be made to measure ranges of movement accurately, and that 
it provides a useful, though perhaps not complete, method of assessing disability in a limb. Any 
surgeon who ts called upon to estimate disability would find it a useful book of reference nm: A 
PREVETHICK 


THERAPEUTIC USE OF POOLS AND TANKS. By Charles L. Lowman, M.D., D.Sc., F.A.C.S.. 
Director of Education and Rehabilitation; and Susan G. Director of Physical 
Therapy, Orthopaedic Hospital, Los Angeles. +8 in. Pp. xiii+90, with 196 diagrammatic 
lustrations. Index. 1952. Philadelphia and London: W. B. Saunders Company. Price 15s 


This manual records in a novel manner the results of twenty-seven vears experience in the 


therapeutic use of water. Although most of the book is devoted to a des ription of exercise routines 


the possibility of tedium is avoided by the excellence and sampleity of the 196 line drawings, 


which occupy as much space as the text. It is gratifying to find that the accent is on active effort 
by the patient Particular attention is paid to the techniques of value in severe disabilitic 

especially pohhomyelitis, paraplegia and cerebral palsy The disadvantages of re-education in 
water over other methods is stressed, especially in those cases where increased muscular etfort is 
required before full weight bearing can be permitted or is possible without appliances. To thos 
who are fortunate in having a pool or tank at their disposal, the chapter on equipment and 
appliances for use in water will be valuable. To those less fortunate who may have an opportunity 
for extending their facilities, the chapter on construction and maintenance will appeal. Finally 
the appendix reproduces plans, developed by the American Physical Therapy Association and the 
National Foundation for Infantile Paralysi Phe pool described can be easily and economically 
constructed, and occupies the least space compatible with complete underwater treatment. For 
those who are hoping to add a pool or tank to their existing facilities, this plan is well worth 
studying in conjunction with those available through the Ministry of Health. This concise manual 
presents the combined contributions of many minds and will interest orthopaedic surgeons, physical 


medicine specialists, and teachers and students of physiotherapy I. F. Mason 


ROENTGEN DIAGNOSTICS. By Ho Ro Scuinz, Director, Roentgen Diagnostic Central In 

and Kadiotherapeutic Clinic and Polyclinic, University of Zurich; W. MD), 

of Radiology, Georgetown University, Medical School, Washington, RIEDEL, Senior 
Assistant, Koentgen Diagnostic Central Institute, University of Zurich: and EK. UrHiincer 
Ihrector, Institute of Pathology, Cantonal Hospital, St Gallen, Switzerland. Volume IL. Skeleton 
(Part II Based on the fifth German edition revised and enlarged. English translation arranged 
by James T. Cast, M.D., D.M.R.I Chicago 11» in Pp. 1,191, with 1,500) tigure 
Index to Volumes Land Il. 1952. London: Wilham Heinemann Medical Books Limited. Price £15 


Phe first volume of the English translation of Lehybuch dev Nontgendiagnost a pubheation 
from Switzerland which is already world famed through five editions in German, has already 
been reviewed in this Journal, high tribute having been paid to the “ immense store of accumulated 
knowledge Dr J. VT. Case, Emeritus Professor of Radiology at the Northwestern University 
Medical School of Chicago, who with his team has accepted the duties of translation did indeed 
accept a“ labor of love "in trying to add to the translation, and the many thousands of references 
those others that reflected credit to American and English workers Nevertheless ino looking 
through the first and second volumes we must wonder whether it was the principal author 
Professor Hl. Ko Schinz, who was responsible for the apparent piracy and plagiarism that seem to 
characterise this publication — more of this later 

We should first point out that this is only the second of five volumes, itself extending to 
more than a thousand pages and it might be wondered how so many pages could possibly be 
expended on one part of the radiographic study of the skeleton There are two answers Lhe 
first rests on its verbosity. On page 1,288 it is proposed that a dislocated shoulder should be x-rayed 
which seems fairly obvious: but what is written is We now maintain that an exact diagnosis 
demands above alla techmically incontestible roentgenographic study Well, really: now we know! 

On page 1,061 it is noted that pes calcaneus is characterised by the steeply tilted position 
of the calcaneus in the sense of maximal dorsitlexion This is incontestibly recognisable upon 
the roentgenogram All we can add is that to be incontestibly recognisable is remarkably 
reconcilable but perhaps we should be kinder to those who have accepted a heavy 
translation, and not complain too much that the one thousand pages could easily have been 


reduced to about tive hundred 
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Phe second reason for the amazing length and multiplicity of pages is that the volume is not 


concerned with radio-diagnosties alone; an attempt has been made to present a rather superticial 


review of the whole of surgery and medicine. When the authors confine themselves to the problems 


of radio-diagnosis they are good; but when they do not, they are far from good. For example 


orthopaedic surgeons will be disturbed to read on page 1,056 relating to congenital pseudarthrosts 


of the tibia that it is therapeutically a noli me tangere because the incurable pseudarthrosis 


recurs in spite of bone transplants and eventually an amputation of the leg becomes necessary 


On the subject of hallux valgus it is written: ‘ As a result of shortening of the muscles the 


deformities acquire a permanent character. Under these conditions a correction is possible only 


by surgical shortening of the first and fifth metatarsals Por the radio-diagnostician that seems 


to be the beginning and the end of the treatment of hallux valgus. Why put it in at all 


Such diversion might not matter if the radio-diagnosticians really apphed themselves. to 


radio-diagnosis, but it must be noted that in this dissertation on flat foot there is no reference at 


all to the technique by which calcaneo-talar or calcaneo-navicular fusions may be displayed 


and standing x-rays of the flat foot are not even mentioned All that we are told is that the 


inner arch of the foot is depressed and in severe cases becomes concave toward the planta What 


does that mean 


We are told that protusio acetabull is a symptom complex which develops from the most 


varied morbid changes but which produces a rather simple clinical picture because it takes place 


in the hip joint Where else could it take place except in the hip joint and why does that make 
it simple ? 


On page 1,067 it is recorded that alter some gymnastic exercises by girls, or after 


traumatism to the arm while straightened at the elbow, partial detachment of the lateral articular 


ligaments from the epicondyles occurs, whereby the medial lateral ligament is more affected than 


the corresponding external structure: the physiologic cubitus valgus becomes accentuated Do 


vou understand I don't 


We do not hesitate to pay tribute to the work that has been put into the preparation of these 


volumes and to the wonderful series of radiographs that have been reproduced. There is outstanding 


success in the recording of primary and metatastic bone tumours, skeletal malformation, bone 


reactions to vitamin deticiency, bone responses to hormonal disturbance, joint injuries, and disorders 


of the vertebral column and all the other skeletal derangements which are reviewed in such detail 


But at the same time we must protest that the authors, or perhaps the translators, have 


descended to the level of employing photographers to copy illustrations from many standard 


surgical works, reproducing them possibly without) permission and expecting that) sutficient 


acknowledgment 1s paid by adding to the legend: according to Hirsch, according to Schweller 


according to Erdheim, according to Geschickter and Copeland; after Linblom, after Braus, after 
Schaer; from Key and Conwell, from Brockbank and Griffiths, from Smillie; after Watson. Jone 
according to Watson: Jones and so on for nearly half the total of their illustrations. | know for 


a fact that two or three score of illustrations have been photographed and reproduced from my 


own book without permission, and it seems quite likely that they have pirated the world 


The merit of this English translation of a world-renowned pubheation is acknowledged. In 


some respects itis superb. But it seems a tragedy that so famous a text should have become a 


hotch-potch of plagiarism KK WATSON- JONES 


PHE RADIOLOGY OF BONES AND JOINTS. An Introduction to the Study of Tumours and 
other Diseases of Bone By James F. Braitsrorp, M.D., Ph.D., F.R.C.P.. F-LC.S. (Hon 
Hunterian Professor, Royal College of Surgeons of England, 1934.35, 1948 44: Founder and 
First President of the British Association of Radiologists (now the Faculty of Radiologist 


Emeritus Director of Radiological Studies in Living Anatomy, the University of Birmineham 


hifth edition, 10 <8 in. Pp. xv +875, with over 725 figures. Index. 1953. London 
Churchill Price 90s 


ital work expresses the zeal and industry of the author. He has been for many 


vears an enthusiastic collector of radiographs, and naturally the collection is worth seeing I hie 


author, however, is not content with showing radiographs He cdeseribe the sVinptom 
and treatiaent of the diseases he illustrates and even puts forward his own views on patholoy 
All this could with advantage be omitted, for it is better done in other works and by clinician 
and pathologists rather than by a radiologist Deseriptions of radiographs cannot be anythin 


but dry, vet surprisingly this book is interesting to read It i pleasantly written and the forcible 


ersonality of the author peers through its pages. Moreover the author's interpretation of a bone 
} 
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radiograph is unexcelled, certainly in England, probably in the world. [ven at its price it is worth 
buying. This fifth edition will doubtless be followed by a sixth, from which it is hoped the author 
will ruthlessly delete all indistinct, and therefore useless, pictures (Figs. 288a and 288b = for 


example Gaeorge PERKINS 


JOHN ABERNETHY \ BIOGRAPHY y fohn PHORNTON, ALLA, Labrarian, St 
Jartholomew's Hospital Medical College , Pp. 184, with 8 plates and 5 figures 


Bibhography \ppendices Index 1953 London Simpkin Marshall Ltd. Price 25s 


Abernethy is remembered as the virtual founder of the medical school of St Bartholomew's 
Hospital and as a picturesque but rude eccentric. His real personality is elusive, and his biographical 
material is small, but Mr Thornton has been able to tind some new sources and has pieced together 
iImpassionately a most readable narrative from which an unexpectedly pleasant picture of the 
man emerges 

Abernethy 's masters were William Blizard of the London Hospital, Percivall Pott, to whom 
he was dresser at Bart's, and John Hunter of St George's. Abernethy served Bart's, not only as 
assistant surgeon for twenty-eight vears and as surgeon for twelve, but also as lecturer in anatomy 
and in surgery His ligation of the external ihac artery, probably his biggest contribution to 
surgery, was described in this Journal two years ago (Vol. 33-B, page 639 His emphasis on 
pathology and the constitutional causes of local affections, and on not merely local but general 
treatment, whose importance was then little recognised, is witnessed by mv book, Surgical 
Obsevvations on the Constitutional Origin and Treatment of Local Disease an ny Aneuvism 
patients seen at Bedford Kow were enjoined to buy it and follow the directions on specified pages 
He excelled at teaching, and put it before all else. He had a remarkable, almost freak, memory 
vreatest medical teacher of his 


and, in spite of early battles with nervousness, he became the 
time clear, incisive, practical and arresting He was impressive, though small of stature and 
droll in manner, and he held attention in spite of a comfortless amphitheatre m= which each 
ascending row of students received the knees of those above into their backs Hhis well known 
remark at the beginning of one session Good God! What will become of you all might well 
be uttered to-day In 1795 he founded the Medical and Philosophical (now the Abernethian 
Society, parent, through his energy, of the St Bartholomew's Medical ¢ ollege Library In IS28 
he and Edward Stanley gave their pathological teaching collection of several thousands ot 
specimens tor the Hospital for the students 

In spite of Abernethy’s great influence upon students, he seems to have had few close disciples 
Lawrence and Skey are well known; Jolin Haddy James, Abernethy’s house pupil for some year 
is written about in this number by Mr KRocyn Jones; Richard Owen began as Abernethy ’s prosectot 
and came to the Royal College of Surgeons through his recommendation 

When, at length, elected full surgeon to the Hospital, Abernethy most disinterested]y petitioned 
the Governors that surgeons should retire at sixty, a proposal in the cause of younger men that 
was postponed for two centuries fo the really ill he was kindness itself, to the needy most 
generous. He had sensibility, and it is hard to understand his proverbial rudeness, even allowing 
that this honest, disinterested man, scornful of riches and rank, bound up in his hospital and 
teaching, grudged time given to the pretentious and frivolous. Some light is shed by the assertion 
of a former school-fellow, who detected but one fault he was rather hasty and impetuous in 
his manner, but it was soon over and forgotten and ina letter to a daughter Why have all 
the legitimate children of John Bull an aversion to politeness? “Tis because it so commonly covereth 


a multitude of sins; because, with honest simplicity, they have often caught hold of the garb 


and found that it concealed deformity and malice. | frankly acknowledge that | may have carried 
mv detestation too far 

When Abernethy retired from the post of surgeon at Bart's, the Governors departing trom 
custom, declined to make him a Governor, because he was still a Lecturer After a battle, they 
withdrew handsomely, and ordered “ that a green statt be sent him conformable to ancient Custom 
Ihe ancient custom continues to this day, each new Governor being presented with a green 
statf of office emblazoned with the arms of the Hospital 

Abernethy was elected a Fellow of the Royal Society, and held many offices at the then 
Roval College of Surgeons in London, including that of President. He was instrumental in founding 
and became President of the Royal Medical and Chirurgical Society, the parent of the Royal 
Society of Medicine He declined a baronetey. He was not of the party when Sir Astley Cooper 
with six distinguished assistants, successtully removed a wen trom the Koyal scalp 

Phis book will attract others besides Bart's men Jackson 
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Micturition 


Difficulties of 


A Female Patient in a 
Plaster Bed are 


Overcome by 


Originally designed 
and developed at 
The Royal National 
Orthopedic Hospital, 
Stanmore, Middlesex. 


the “STANMORE” 


FEMALE URINAL 


HIS 1s a bed urinal for occasional use and reduces to a 

minimum the troublesome soiling of plaster with its 
consequent softening and offensiveness. 

It overcomes the difficulty of micturition and subsequent 
dribble which is always present in the nursing of a female 
patient, particularly when the patient is in a plaster bed 
and leg abduction is limited. 

It is unaffected by urine or boiling water, gives no 
discomfort to the patient, and bed screens are not 
essential for its use. 

The Stanmore Female Urinal fills a long outstanding 
need in Orthopedic and General Nursing. 


Manufactured and Supplied Solely by 


Full details 
are available 
on request. 


THE MEDICAL SUPPLY ASSOCIATION LTD. 


PARK ROYAL ROAD, N.W. 10. 
Telephone: ELGar 4011 (Ten lines) 


EDINBURGH: 10-13 TEVIOT PLACE 


West End Showrooms, 95 WIMPOLE STREET, W.1 
LONDON 


SHEFFIELD: 6-12 HOLLY STREET 
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Spinal Support for Dise Extrusion Child’s Spinal Support Dorso-Lumbar Support 


with any other support for 


Co mn pa re 5 LE encer effectiveness, comfort, economy 


kor Eflectiveness Each Spencer Support) is individually designed. cut) and made based on body 
descriptions, measurements and the medical requirements of each patient. In terms of individual needs, 
only a designed-to-order support can provide maximum therapeutic effectiveness 


bor Comfort) Spencers are not adjusted to “fit” the “ fit” of a Spencer is designed into the sections of 
the support itself! Heights. lengths. all details are determined by the needs of the individual wearer 
Thus. Spencer provides lasting comfort. Such comfort is not possible in a support that is adjusted to fit 


a body for whieh it was not designed 


bor keonomy To be truly economical, a support must provide the correction required by the medical 
condition and must hold its shape in order te maintain that correction. Because each Spencer is individually 
designed it does not lose its shape \ support that loses its shape loses its effectiveness, 


We invite you to compare the difference | You will find Spencer demonstrably superior for men. women and 


children) Preseribe Spencer for all conditions of abdomen. back and breasts where support is indicated 


For further information write to: 
SPENCER (BANBURY) LTD. 
Consulting Manufacturers of Surgical and Orthopaedic Supports 
SPENCER HOUSE BANBURY OXFORDSHIRE 


Telephone 22605 


Branch Offices and Fitting Centres 


LONDON, 2 South Audley Street. Wo Delephone : GROsvenor $292 
MANCHESTER: 38a King Street, 2 Pelephone ; BLAckfriars 9075 
LIVERPOOL 79 Church Street, | Pelephone : Royal 4021 
LEEDs: Victoria Buildings, Park Cross Street, | (Opposite Town Hall Steps) Telephone: Leeds 3 3082 
BRISTOL: Queens Road. & Felephone: Bristol 24801 
GLASGOW : 86 St Vincent Street, €.2 Telephone : Central 3232 
EDINBURGH: 30a George Street, 2 Telephone: Caledonian 6162 


Trained Spencer Retailer- Fitters resident throughout the Kingdom, name and address of nearest Fitter supplied on re quest 
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Treatment of 


FINGER 
INJURIES 


with 


ELASTOPLAST, 
PLASTER 


Sprains and reduced dislocations 
of the fingers, and STABLE fractures 
of the phalanges and metacarpals, 
may be treated by the following 
method :— 

The injured finger is strapped to 
an adjacent uninjured finger by two 
strips cut from a 1” wide Elastoplast 
Plaster. The strapping is applied 
transversely around the two fully 


extended fingers so that the inter- 
phalangeal joints are not covered. 

The above method of strapping 
prevents lateral movements of the 
injured joints; allows the fingers to be 
fully flexed and extended, and 
prevents stiffness of the joints and 
permanent limitation of movement 
often associated with other means of 
immobilization. 


Produced by T. J. Smith & Nephew Lid., Hull 
Outside the British Commonwealth, Elastoplast is known as Tensoplast 
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adjustable 
Me Laugh lin 


7 
Aipliance 


A NEW IDEA IN TREATING TROCHANTERIC FRACTURES. 


EASIER INSERTION 


Incorporates the advantages of 
nail-plate combination. Permits 
wider selection of nail lengths. 


ADJUSTABLE 
Angular relation of the femoral neck and 
head to the femoral shaft is readily fixed in 
most desirable position. 13 three-degree 
steps are provided between 113 degrees 
and 158 degrees. 


POSITIVE LOCK 


An improved feature over prior designs of 
this appliance. The nail is gripped securely 
by the plate teeth and the set screw. The 
locking collar engages in keyed slots. The 
set screw shaft is squeezed by the locking 
collar. These features prevent loosening of 
the screw or collapse of the angle. 

This improved and strengthened Vitallium 


appliance has been devised for intertro- 113° 
chanteric and subtrochanteric fractures and 
for high temoral osteotomies. } reference 

Regular Vitallium hip nails are used with 
the McLaughlin appliance. The many sur- ation Element for the Hip 
geons who prefer a nail-plate combination McLaughlin, H. L., Amer 
can now standardize on Vitallium appli- Jour. Surg. LNXIUI-2, 
ances for all hip fractures—enjoy the ines- ; Feb. 1947. 
timable advantage of using the single J 
metal, the cobalt-chromium alloy of which 


Vitallium appliances are made, which is 
inert, completely compatible with bone 
and tissue and causes no bone necrosis. 
Vitallium appliances are made by the 
Austenal-devised Microcast @ Process, and } 
can be readily identified by their character- ; 
istic “satin” finish. 


some other Citallium app liances— 


Hip Nails * Bone Plates and Screws ¢ Spinal 
Fusion Plates e Fracture Nails e Bile Duct 


Tubes ¢ Blood Vessel Tubes ¢ Skull Plates VITA LIUM STRONG - NEUTRAL - PASSIVE IN VIVO 
areri ances Completely tolerated by bone and tissue | 


Send for descriptive leaflet No VS224, g y full 
details of the McLaughlin 


London Splint Company Limited 
69 Weymouth Street, London, W.! 
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Conn /mproved 
Pneumatic Tourniquet 


Manufactured by Zimmer Orthopaedic Limited 


Sensitive pressure gauge has greater accuracy, ~ Inflation hose is of high 
durability. and “‘leg’’ pressures indicated quality latex rubber. 

on the dial are carefully calculated so as / 

to produce hemostasis in practically all 

patients—even those with hyper- 

tension and obesity 


Dopp Kit—Unit packs 
compactly into handy 
carrying case. 


Convenient pump 
is ‘bicycle’ type- 
durable, nickel 
plated and easily 


operated. 


Inflation bag is 


vulcanized in a 
Aeroplane type safety buckle permits series of cures— 
quick, secure fastening and quick re- certainly one of the 
lease of circular belt over the infla- mechanical rubber items 
tion bag most difficult to produce 


London Splint Company Limited 


69 Weymouth Street, London, W.! 


Welbeck 0318 
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You might feel with some justification that 
there was neither the need nor the room for 
further improvement in the quality and per- 
formance of ILFORD X-ray films — that 
any attempt to add anything further would 
merely be painting the lily. 

Whether this is so or not, we keep trying, and 
whenever it is possible to add something extra 
without prejudice to radiographic 
techniques, we do so, 


Films 


ILFORD * LONDON 
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CUTS PLASTER 


+ 


it won’t cut 


This new Desoutter electric power Tool was developed specially to make the removal of 


surgical plastersa fast and safe operation--safefor both patientand operator. Thecircular saw 
does not rotate, it oscillates through an are only a few degrees wide at about 18,000 strokes 
per minute. This ultra rapid short stroke movement will not cut when it is in contact with 
mobile skin or soft material. But when up against hard materials like plaster it is an 


extremely efficient cutter. Please write for the leaflet which explains the method of use. 


DESOUTTER BROS LTD THE HYDE HENDON LONDON NWI 
Tel: Colindale 6346 ‘Grams: Despnuco* Hyde* London 
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An Improved 
Fracture Table 


of Modern Design 


Model 
D 2608 


CHAS THackray 
Lttns 2 


Special features include : 


Improved Foot Pieces mounted on Body and Head Support 

Ball and Socket Joints. mechanically adjusted, backwards 
and forwards, by hand wheel. 

Table Top raised and lowered by 

hand wheel operating a concealed Horizontal Extension Bars, now 

screw. made of heavy square tubes, pro- 
vide easier and safer adjustment. 

No cross bars to impede surgeon 


and his assistants. 
“Modern Operation Tables” 
catalogue showing this and other 
models gladly sent on request. 


2) LTO Head Office: THE OLD MEDICAL SCHOOL PARK ST. LEEDS | 


38 WELBECK STREET LONDON WI 
‘Also at: CAPE TOWN and JOHANNESBURG 


Manufacturers of Surgical Instruments, Hospital Furniture and Sterilizing Equipment 
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BONY UNION IS ACCOMPLISHED EARLIER WITH 
THE JEWETT-TYPE, ONE-PIECE 


VITA 


MICROCAST in ONE PIECE for 
STRENGTH and RIGIDITY... 
NO WELDED JOINTS...MANY 
APPLICATIONS . . . EARLIER AM- 
BULATION ... FEWER SYSTEMIC 
COMPLICATIONS. 


“Internal fixation with the Jewett nail, 
an angled appliance, has reduced hos- 
pital mortality to one-third, and devel- 
opment of severe senile psychosis to one- 

fifth of that sustained by patients treated 
in traction. All other complications are 
sharply reduced. It has produced a four- 
year survival rate over twice that of 
conservatively treated patients, while 
greatly improving the functional end 


results of the survivors. 
* 

Moreover, internal fixation of hip frac- 

tures promotes earlier ambulation of 

the patient. The Vitallium Jewett-Type 

appliance, designed specifically for this 

purpose, has proved itself. It is a strong, REFERENCES: 

one-piece rigid cast appliance which "Management of the Trochanteric Prac- 

has been used successfully for over 10 

years in thousands of hip fractures. Frederic R. Thompson, M.D. Journal of the 
Jewett-Type Vitallium appliances are Novis 


ideal for many uses about the hip, and “The Treatment of Trochanteric Frac- 

tures" by Cecil E. Newell, M_D., eames an 

Journal of Surgery, Volume LXXIII, 2, 

choice by many orthopedic surgeons. February, 1947 

The increased use of internal fixation 3. “One-Piece Angle Nail for Trochanteric 
i 2 i Fractures” by Eugene Jewett, M.D. Journal 

of this type is evidence that more and of Bone and Joint Surgery, Volume 23 No. 4, 


October, 1941 
more surgeons have found the time- ss 
‘The Treatment of Intertrochanteric Frac- 


proven Jewett-Type Vitallium appliance oa sot the Femur” by WalterG. Stuck, M.D 
Surgery, Volume 15 No. 2, February, 1944 


are internal fixation appliances of 


a successful device not only for inter : @® BY AUSTENAL 
». ““Introchanteric Fractures of the Femur 


trochanteric fixation, but for femoral jy, ayather Cleveland, M.D., David M. Bos LABORATORIES, INC, 
neck fractures and for geometric osteo- worth, M.D. and Frederic R. Thompson, 

M.D. The Journal of Bone and Joint Surg- 
tomies and fusions of the hip as well. ery, Volume 29 No. 4, October, 1947 


AUSTENAL 


STREET = REW VORK 16, 7%. 
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FOR PLASTIC AND RECONSTRUCTIVE SURGERY 


VITALLIUM appliances serve many needs in 
plastic and reconstructive surgery. The items 
illustrated here have been made to the ideas 
and specifications of outstanding surgeons, work- 
ing in various specialties. 


Except for the custom-made skull plates and 
the various endoprotheses, which must of neces- 
sity be made to order, all of the appliances shown 
above are available from stock. 


ORDER THROUGH YOUR SURGICAL DEALER 


@ CUSTOM-MADE SKULL PLATES. Pro- 
duced accurately to the size, custom and 
shape as specified by the surgeon. Five 
sizes of ready-made Hoen-type skull plates 
are also available. 


@ ELBOW PROSTHESIS. Onc of the num- 
erous endoprotheses custom made to 
serve a patient's specific need. Vitallium 
bone end replacements have avoided am- 
putations and flail limbs in many cases. 


@ ORBITAL IMPLANTS. Hollow, light- 
weight Vitallium spheres for implantation 
in Tenon’s capsule, following enucleation. 
The dimpled surface facilitates retention of 
the implant and aids in obtaining motility. 


© EAR MOLDS. Well-shaped, normal ap- 
pearing ears may be developed by means 
of pre-forming living human cartilage in 
these Vitallium molds, 


© TESTICULAR IMPLANT. Implantation 
of this hollow, inert, Vitallium replace- 
ment is indicated for cosmetic reasons or 
to lessen psychic trauma. 


@ NASAL SKELETAL SUPPORTS. Aids in 
improving cosmetic conditions and for sup- 
port for the ridge of the nose after surgery. 


@ JAW REPLACEMENTS. More nearly 
normal physiognomy is maintained and 
mental outlook is aided by the restoration 
of mandibular sections following severe 
trauma or radical surgery. 


@ JAW SPLINTS. Thin, easily contour- 
able bone plates designed to reinforce bone | 
graftsin repairing fractures of the mandible. 


@ NASO-LACRIMAL DUCT TUBES. Used 
to restore and maintain the patency of the 
bony naso-lacrimal duct following stricture 
or obstruction that does not respond to 
conservative measures. 


®) by Austenal Laboratories, Inc. 


AUSTENAL 


224 EAST 39th STREET 


NEW 


YORK 16, N. Y. 
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ACRYLIC PROSTHESES 
AND ANCILLARY INSTRUMENTS 


JUDET FEMORAL HEADS IMPROVED FEMORAL HEADS 


with or without X-ray Markers 
EXTENDED FEMORAL HEADS LIGHT-BULB FEMORAL HEADS 
HUMERAL HEADS RADIAL HEADS 
SCAPHOIDS METACARPAL HEADS 
INTRAMEDULLARY HIP HEADS CONCENTRIC CUPS 
FORMALIN VAPOUR STERILISING CABINETS 


SPECIAL IMPLANTS AND PROSTHESES 
AND ALL APPLICATIONS OF ACRYLICS TO SURGERY 


FOR LEAFLETS AND INFORMATION APPLY TO 


LUSTERLITE PRODUCTS LIMPED 


56 DEVON ROAD, LEEDS, 2, ENGLAND 


TELEPHONE: LEEDS 25256 
TELEGRAMS AND CABLES: * LUSTERLITE, LEEDS, 2” 
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CONCENTRIC CUPS FOR ARTHROPLASTY 
OF THE HIP 


AS DESIGNED BY J. CRAWFORD ADAMS, M.D., F.R.C.S. 


and described in the 
Journal of Bone and Joint Surgery, May 1953 


Precision made in Acrylic, machined from the solid, 
not moulded £2 16 6 each 


or made in high grade Stainless Steel £4 10 0 each 


Obtainable from 


ARTHUR VIZARD LTD. 


55 GREAT GEORGE STREET 
LEEDS, | 


Telephone 29624 Established 1897 


\ 
j 
| 
} 
a 
XIX 


SCALPEL / 


BLADES 


“ANE DLES 
DBTAINABLE FROM ALL THE LEADING SURGICAL SUPPLY HOUSES. 


Made in SHEFFIELD ENGLAND by the PARAGON RAZOR CO. 
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Manufacturers of Bone Surgery Instruments for over 70 years 


J. CRAWFORD ADAMS’ 
CONCENTRIC HIP MOULDS 


Non-plasticised BOILABLE Acrylic 


Made in two sizes 


Non-toxic Stainless Steel 


Made in six sizes as suggested by 
P. Gowans Laing 


Reamers for Acetabulum 


DOWN BROS. and MAYER & PHELPS LID. 


Surgical Instrument Makers 


Head Office: 92-94 BOROUGH HIGH STREET, LONDON, S.E.1_ Te/.: HOP. 4141 
Showrooms: 32-34 NEW CAVENDISH STREET, LONDON, W.1_ Tel.: WEL. 3764 


and at 70 Grenville Street, TORONTO 
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Bloodless 
revolution 


The introduction of ‘ Dextraven”’ has 


made available for the first time a dextran 


soluuion with controlled optimal molecular 


content which has been referred to as 


“narrow fraction dextran.” It produces rapid 


elevation and prolonged maintenance of blood 


volume and normally ensures that over 50°, of the 


dextran administered remains in the circulation after 


24 hours—a longer period than has been possible 


with any previous blood volume restorer. 


*Dextraven”’ is the preparation of choice for the 


restoration of blood volume. The British Encyclo- 


paedia of Medical Practice (Medical Progress, 1952 


states: “There is littkh doubt that the narrow 


fraction dextran will revolutionise supportive 


therapy and may be regarded as one of the 


major advances of the year." —TRULY A 


BLOODLESS REVOLUTION. 


Dextrav 


Developed by — research ar 


Benger Laboratories 


BENGER LABORATORIES LIMITED - HOLMES CHAPEL - CHESHIRE - ENGLAND 
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HIP ARTHROPLASTY 


JUDET TECHNIQUE 
INSTRUMENTS AND ACRYLIC HEADS 


These instruments and prostheses are 
offered only after our having given all 
due consideration to the requirements of 
the surgeon. Full details are available 
on request. 


Each ** Acrylite’’ head is machined 
trom solid unplasticised Methyl- 
Methacrylate and is suitably reinforced 
with a stainless steel core. 


There are twelve stock sizes 
available for immediate delivery—tour 
different diameters of head to each of 
three lengths of stem. 


IMPACTOR 


Made from a boilable composition of reinforced 
plastic, it will not damage the prosthesis and will 
not chip or splinter. 


AN IMPROVED CUTTER 


Providing ample clearance for bone debris, the 
size available is the Judet Standard for all heads 


AUGER 
For boring through the neck of the femur to receive the stem 
of the prosthesis, the shaft being marked at 60, 70, and 8o mm. 
to indicate the length of stem required. 


ACETABULUM BURR 
Made infour sizes 40, 43, 46, and 50 mm., its keen cutting edges, with 
a full clearance for debris, ensures a minimum of effort in its operation, 


THE MEDICAL SUPPLY ASSOCIATION LTD. 
PARK ROYAL ROAD, N.W.10. West End Showrooms, 95 WIMPOLE STREET, W.1 
Telephone: ELGar 4011 (Ten lines) LONDON 


EDINBURGH: 10-13 TEVIOT PLACE SHEFFIELD: 6-12 HOLLY STREET 
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For Successful Restitution 


Perfection of Articulation Effective Utilization of Aceta- 
assured because full-size head is bulum Assured through use of 
accurately positioned by co-axial unique acetabular gauge and of 
alignment within the acetabulum. our co-axial socket reamers. 


<A Restore Length to minimize 
re limp by use of standardized 
neck sections of suitable 
thicknesses. 


(C Full Utilization of 
Weight-Bearing 
: Capacity of faced 
neck and strong medial 
cortical column assured 
because of broad, flat 

under-surface of head. 


CZ \ 
Sturdy Support 
by Calcar is as- 
sured by routine use 
of throat section 
to establish and 
maintain this de- 
pendable support. 


Hollow Stainless Steel 
Tremendously strong but 
weighs fess. 

No welding, riveting, or other 


foreign materials. \ 


Perfect Fit Assured 
because full-depth and 
full-width heads are 
available in all dia- 
meters from 38 through 
56 millimeters. 


a-b-c Support is Triple-Safe 
because the stress is carried by the 


’ three regions of the femur which Fits Any Size Patient because 
normally support the weight: the unique tube cutter cuts the stain- 
calcar, the medial cortical column, less steel shaft to precise length 


and the strong lateral cortex. right in surgery. 


Perfection of Placement Neck Absorption Automatically 
assured by use of the simple Corrected by smooth, round rotata- 
and accurate guide-pin technic. ble pedicle ... affording the strong 


near-vertical support so necessary 
for lasting results. 


USE\THE TOWER FEMORAL PROSTHESIS 


Now Available in 3181 
Hollow Stainless Steel 


Seattie 14, Washington 


| 

| 

| Please send me, without cost or obligation, 
T h e T (@) W E be C oO M PA N . - | mc. the latest technics on the hip prosthesis. 

| 

| 
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P.O. Box 3181 Fifth and Stevens 
ADDRESS 


Seattle 14, Washington Geneva, Illinois 
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hip 


J. CRAWFORD ADAMS 


Adams modified * Adams Femoral 

Neck Shaper 
to fit and Reamer | 164A Universal 
163 164B Small 
Zimmer Brace 


ineamer design 


508A Universal 


s08B Small Stainless Steel 


Concentric Femoral Heads 
supplied in three sizes. Large, 
Universal, and Small, Made 
from S.Mo Stainless Steel. 
Universal size also made with 
No. 303 1°, 4°, 2° extenston collar. 


Martin Hip Gouge 


ORTHOPAEDIC LIMITED 
BRIDGEND G B GLAM 


+ No. 701 Crawford Adams 


Regi stered 
Design 
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FOR SPINAL 
TREATMENT AND SURGERY 


No. 551 Wilson Convex Frame for Spinal Surgery 
Positions patient with spine in flexion and with no 
pressure on abdomen. Adjustable during surgery 


No. 444A 


Holscher Root J : No. 649 Pelvic Traction Belt 
Retractors For treatment of slipped vertebral 
Stainless steel re discs, sprains or minor fractures 
tractors for spinal Eliminates irritation due to 
Surgery. Retract adhesive traction and reduces 


nerves without inter Be : swelling about knees and ankles 
fering with use of 


rongeurs and. other 
instruments 


ZIMMER MANUFACTURING CO. WARSAW, IND. 


In Canada Available through selected surgical supply dealers 
or through our Agents, Fisher & Burpe, Ltd. 


Look for the trademark & 
v 


TOOLS AND EQUIPMENT 
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ORIGINATED BY REMPLOY 


THE TRIPOD 
WALKING STICK 


gives the patient confidence 


This appliance has proved very successful 
in the re-education of geriatric cases 

after leg injuries or operations 

The firm three-point contact with the 
ground gives remarkable contidence 

to the patient. 

The Stick has also given excellent 
results in the rapid training of children 
requiring assistance, due to physical 
disability, towards walking, or 
re-education in walking. 

Various hospitals carry a stock of 
these Sticks and loan them to patients for 
home use, thus freeing beds more quickly. 
For many elderly persons living at home, 
the Stuck is equally helpful. 

Made in a light alloy with felt 
padded handle covered in soft leather. 

In two sizes: 

Adult's: Height 32” to 37” 

by adjustment). Weight 2! Ib. 
Child’s: Height 22” to 26 


by adjustment). Weight 1) Ib. 


Full details available from Dept. JB1 
REMPLOY LIMITED (Orthopedic Group) 
18 Ulster Place, London, N.W.1. 


Factories at 


Glasgow (Hillington), Bristol (Radnor Rd.), Croydon, Merthyr Tydfil, Bolton, Chesterfield, ¢ sateshead 
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Maintaining the tradition of the world’s 
pre-eminent artificial limbs 


This world-famed range of light metal artificial limbs, 
which for so long carried the name of the originators 
and are now produced exclusively by Vokes Ernst 
Scientific Surgical Appliances Ltd., can be offered for 
immediate delivery subject, of course, to the necessary, 
but minimum, time lag in measuring and production 
to individual specification ; full facilities are available 
for prompt and efficient servicing and repair. Literature a ae ees 
for display in the consulting room* will gladly be one of the many unique 


cushion joint movable ankle 


* Showing models designed for Above-knee, Below-knee, combining both joint and 
spring action of the foot in 


Through-hip, Syme’s amputation, and for growing children. 


VOKES ERNST SCIENTIFIC SURGICAL APPLIANCES LTD. 


(A Subsidiary Company of Vokes Ltd.) 
Head Office: Henley Park, Guildford. Tel.: Guildford 62861. Factory: Alton, Hants 


Particulars of nearest fitting centre or agent will gladly be supplied on request 


J. HANGER & CO. LTD. 


Specialists in the manufacture and fitting of 
ARTIFICEAL LEGS 


and Appliances for Congenital Deformities, ete, 


The services of the HANGER Organisation are at the disposal of 
orthopaedic surgeons and the limbless in all parts of the world. 
Please write to Roehampton for a copy of our new publication 
“IN STEP AGAIN”, issued with our compliments. Hangers 
are contractors to the Ministry of Health for the supply of limbs 
to the War-disabled and for civilian limbless under the National 
Health Service. 

Branches at all Ministry of Health Limb Fitting Centres in the 
United Kingdom and representation overseas in most capital cities. 


QUEEN MARY’S (Roehampton) HOSPITAL 
ROEHAMPTON, LONDON, S.W.15 


Telephone: PUTney 4422 (5 lines 
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CRAWFORD ADAMS SPHERICAL FEMORAL CUPS 


for 


CONCENTRIC ARTHROPLASTY 
IMPROVED PATTERN (MARK I!) 


SMO 
STAINLESS STEEL 
NON-TONTE 
INERT 


After further research 
the original patterns 
which we manufactured 
have been modified and 


in addition the range 
Also available in 


ACRYLIC RESIN 


now ineludes three sizes. 


Reamers for both the Acetabulum and Femoral Neck have 
been specially designed for use with the cups. 


Full details on request 


FOR JUDET 
ARTHROPLASTY 


CRAWFORD ADAMS 
ACETABULUM GAUGE 


A set of six gauges marked 
in millimetres and numbered 
to correspond with the 
standard range of 
FemMoran Heaps. 

The gauges are shaped to 
fit the acetabulum accurately 
and the correet diameter of 
the prosthesis to he used Is 


easily determined, 


WILLEN BROS. LTD. 


Surgeons’ Instrument Makers 


MH NEW CAVENDISH STREET, LONDON, W. 1, ENGLAND 


Telephone: Wk Lbeck 14445 
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A perfect Appliance for its purpose: 


SALTS’ SACKO-ILIAC BELT 


Designed by an eminent orthopaedic specialist, this 
Belt is available in styles for ladies and gentlemen. 
Its perfect efliciency is accompanied with complete 
comfort. Rapidly restoring the normal relationship 
of the sacral and iliae bones. it also exerts a beneficial 
effect on the tone of the abdominal viscera. Not the 
least commendable thing about this Belt is the facet 
that it enables the patient to make early resumption 
of normal activities. Further details and Measure 
Order forms available to medical people on request. 
Appomtments in London 


1 STANLEY HOUSI 


9-6-7 CHERRY STREET, BIRMINGHAM, 


Surgical and Orthopaedic Supports 


Equipped with Precision Fitting Adjustments 


An efficient system of 


The supports designed for use in 
CAMP Unique 


Adjustment the treatment of physical 


disability, deformity or 
disease. 


Illustrated Reference Book and further 
information on request 


Easy to adjust and 
manipulate 


S$. H. CAMP & COMPANY LTD. 4% 


19 Hanover Square, London, W. 1 Telephone: Mayfair 8575 (4 lines 
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MRUSH 
MEDULLARY PIN 


(PATENTED) 


the Stled-Kunner Font 


« TOORIVE THROUGH 4. TO ROTATE HEAD 
CANCELLOUS BONE ROTATES POINT 

TOGUIDE PIN DOWN 5. GUIDE BY 
MEDULLARY CAVITY PIN ROTATION 

TOSLIDE OVER 6. TO CONTROL 
OBSTRUCTIONS BONE ROTATION BY 

POINT PRESSURE 
MFG. EXCLUSIVELY BY: 


| THE BERIVON 


® PO BOX 185! 
NOTE. All authentic Rush Pins bear the trademark BERIVON. Meridia n, Miss. 


| WRITE FOR INFORMATION | 
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COMPRESSION ARTHRODESIS 


Including Central Dislocation as a 
Principle in Hip Surgery 
By JOHN CHARNLEY, F.R.C.S. With a chapter on 
** Mechanics "’ by Professor J. A. L. MATHESON, and 
Histological Observations by Professor S. L. 
BAKER. 276 pages 42s. 


The Closed 


Compression 


208 illustrations 


Two years ago Mr Charnley published a 
Treatment of Common Fractures 
Arthrodesis 
chain of ideas which are new and 
he 


book 
book 
As in the former he produces a 
as a group but 
after physiological reasoning 
and direct experimental proof 


on 
His present 
is equally stimulating 
revolutionary 
asks us to them 


accept only 


mechanical analysis Having amply 
demonstrated his case he proceeds to show how, by his methods 
and his apparatus, fusion can be obtained more quickly and certainly 
in all che main joints. The iflustrations are admirable and the whole 
book is produced to the high standard expected of Livingstone’'s 
medical publications. If only as a mental stimulus every surgeon 
should buy Compression Arthrodesis The Practitioner 


THE CLOSED TREATMENT OF 
COMMON FRACTURES 


By JOHN CHARNLEY, F.R.C.S 
133 illustrations 


204 pages 
35s. 


There are other and larger books written about the treatment 
of fractures, but as this. There is not one of the 
190 pages, there is hardly a sentence, and there is not an illustration 
(of which there are 133) which the reader will not want to underline 
because of its importance 
Britain 


something to teach him.’ 


none so vital 


Every orthopaedic and traumatic surgeon 
and elsewhere will agree that book 
British Journal of Surgery 


in Great this has 


ARCHITECTURAL PRINCIPLES 
IN ARTHRODESIS 


By H. A. BRITTAIN, 0.B.E., M.Ch., 
Second Edition. 208 pages 


257 illustrations 42s. 


“Mr Brittain, more than any other surgeon in this country, has set 
himself che task of devising methods of arthrodesis that really work 
and his success has been such that no orthopaedic surgeon can afford 
British Medical Journal 


not to read his Architectural Principles 


ORTHOPAEDIC NURSING 
By MARY POWELL, S.R.N., M.C.S.P 


412 pages. 210 illustrations 25s. 


‘The author is 
providing a 


to be congratulated on 
textbook that ts perhaps the 
best that has been written on the care of the 
orthopaedic patient.” Journal of Bone and 
Joint Surgery 


332 pages 


Important Orthopaedic Books 


Books for Nurses 
FRACTURES AND ORTHOPAEDIC SURGERY 
FOR NURSES AND PHYSIOTHERAPISTS 


By ARTHUR NAYLOR, Ch.M., F.R.C.S 
254 illustrations 


AN ATLAS OF GENERAL 
AFFECTIONS OF THE SKELETON 


By Sir THOMAS FAIRBANK, 0.B.E., D.S.0., Hon.M.Ch. 
(Orth.), F.R-C.S. 428 pages. 510 illustrations 55s. 


Firstly, ic is the first really 
and affections of the 
because Sir Thomas has probably seen more 
of the rare conditions of the skeleton than any other living person 
Thirdly, because the author has made a classification of skeletal 
diseases that will not only be followed the world but will 
remain as the most comprehensive and sound arrangement that has 
so far been published. The illustrations are superb and beautifully 
reproduced 


This is a unique book in many respects 
comprehensive atlas cf the 
skeleton. Secondly 


common rare 


over 


“Sir Thomas Fairbank has contributed a lasting monument to 


British surgery in the shape of this important monograph. It will 


long remain the reference volume on diseases of the skeleton both 
at home and abroad.’’—British Journal of Surgery 


LUMBAR DISC LESIONS 


Pathogenesis and Treatment of 
Low Back Pain and Sciatica 


By J. R. ARMSTRONG, M.Ch., 
90 illustrations. 


F.R.C.S. 236 pages 


42s. 


‘* Any surgeon who has operated upon one thousand cases of a 
particular condition should have some views as to the value of the 
treatment given, and the author of this book has made good use of 
his material. It is stimulating to see a surgeon who ts forthright 
enough to put down his ideas as to the conservative and operative 
treatments of disc lesions. This book will take its place as a sound 
monograph based on mature clinical experience and careful surgical 


judgment British Journal of Surgery 


INJURIES OF THE KNEE JOINT 


By I. S. SMILLIE, O.B.E., Ch.M., F.R.C.S. Second Edition. 
402 pages. 451 illustrations. 50s. 


** The various fractures around the knee joint are clearly described 
together with the latest ideas on their treatment. While some of 
the subject matter may be classified as still controversial, yer all 
orthopaedists will find much to interest them and help them to 
solve the many problems that abound around the knee joint 
Medical Journal of Australia 


Third Edition. | 
22s. 6d. | 
| 


‘The text imparts a wealth of that basic information which is so necessary 
both for intelligent orthopaedic nursing and for effective physiotherapy 
Journal of Bone and Joint Surgery 


E. & S. LIVINGSTONE LIMITED 
17 TEVIOT PLACE, EDINBURGH 
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J. & A. CHURCHILL LTD. 


THE RADIOLOGY OF BONES AND JOINTS 


An Introduction to the Study of Tumours and 
other Diseases of Bone 


- 


DOESN'T 


4 


ae 


By JAMES F. BRAILSFORD, M.D., Ph.D.. F.R.C.P., F.ILCS., 
Emeritus Director of Radiological Studies in Living Anatomy 
University of Birmingham. New Fifth Edition (Enlarged). Over 
725 illustrations 90s. 


LOOK CONSPICUOUS 


es 


ESSENTIALS OF ORTHOPAEDICS 


wa ales 


S 


Cc U R A T re} R H E E L * By PHILIP WILES, MS. F.R.C.S.. FACS 7 coloured plates and 


365 text figures, 45s. 


Where the yedial benefits are equal 


ks inconspicuou AN APPROACH TO CLINICAL SURGERY 


By G.H.C. OVENS, O.B.E.,M.B., F.R.C.S. 118 illustrations. 22s.6d. 


THE SCIENCE AND PRACTICE OF SURGERY 


By W. H.C. ROMANIS, M.A., M.B.,M.Ch., F.R.C.S., F.R.S. (Edin.) 
and PHILIP H. MITCHINER, CB. CBE,MD.MS..F 
Edition 


Vol. 1. General Surgery. 20 piates and 402 text figures 
Vol. Il, Regional Surgery. 8 plates and 326 text figures 


and hospita ( I ition » Clarks 


The Curator Heel can be fitted easily to certain Clarks 


Shoes in sizes Childs 7 to 5}. 104 GLOUCESTER PLACE, LONDON, W.1 
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RESECTION-RECONSTRUCTION OF THE HIP 


Arthroplasty with an Acrylic Prosthesis 


By Drs JEAN and ROBERT JUDET, J. LAGRANGE and J. DUNOYER. 
Translated from the French by KARL NISSEN, B.Sc.(N.Z.), M.D., F.R.C.S.(Eng.). 


184 pages. 101 illustrations. Ready about December. 


‘The general use of internal prostheses in orthopaedic surgery is quite recent and the 
results already obtained cannot possibly be considered final. The field opened up by these 
new techniques is truly so large that some years must elapse before any definite conclusions 
can be made. Under the circumstances this account of a new procedure might be thought 
premature, but the widespread interest shown in ‘ resection-reconstruction ' of the hip 
joint by means of an acrylic prosthesis, its popularity with some surgeons, and also its 
occasional misuse, have encouraged us to record our experiences. 

“We propose to indicate which patients are likely to benefit by the insertion of an 
acrylic prosthesis, to explain the various points in the operative technique, and finally to 
discuss the results obtained from our first four hundred operations. Though we should 
like to stress the provisional nature of our conclusions, we think that their publication 
at this time may be of some value to all who are interested in the surgery of the hip 


joint.’’ Extract from Preface. 


TEXTBOOK OF OPERATIVE SURGERY 


By ERIC L. FARQUHARSON, M.D., F.R.C.S.(Edin. and Eng.). 
866 pages. 623 illustrations. Ready about January 1954. 


This new book covers the whole field of operative surgery excluding gynaecology, 
ophthalmology and oto-rhino-laryngology. It has been designed especially to meet the needs 
of the junior surgeon in that it deals in the fullest detail with the simpler and more commonly 
performed operations, and also covers most emergency procedures. The more specialised 
operations, and those which are less commonly performed, are dealt with more briefly and 
in small print. The general scope and aim of each of these specialised operations are set out 
but details of technique are not given and the descriptions are intended for the post-graduate 


student as a guide to further reading or as an aid to revision. 
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The Journal of Bone and Joint Surgery is the official publication of orthopaedic 
surgeons of the Commonwealth of British Nations and the United States of America, 
and in this respect it represents the science and practice of orthopaedic surgery in the 
English-speaking world; but important orthopaedic contributions are also reported from 
every country in the world, and original articles will be welcomed from any contributor, 
wherever he may live. Facilities for translationjwill be made available. 

We are also anxious to report the Proceedings of Colleges, Universities, Societies and 
Associations in every part of the world in so far as they contribute to the advance of 
orthopaedic surgery. A measure of international co-operation in publication has already 
been achieved and this will be fostered and, we hope, increased. 

Manuscripts offered for publication in the British volume should be addressed to the 
Editor, Journal of Bone and Joint Surgery, 82 Portland Place, London. The Editonal 
Secretary of the Board is at the service of authors, and will assist in any way she can. 
Manuscripts offered for publication in the American volume should be addressed to the 
Editor, Journal of Bone and Joint Surgery, 8 The Fenway, Boston 15, Massachusetts. 
Manuscripts from surgeons in the United States should be submitted to the Boston 
Office, and manuscripts from surgeons in the British Commonwealth should be 
submitted to the London Office; only in special circumstances is this agreement between 
the offices altered. 

Manuscript should be typewritten with double spacing and wide margins. The 
author should keep a carbon copy. The Editorial Board reserves the right to make 
literary corrections. Radiographs should be submitted as reduced or contact prints, 
but accompanied whenever possible by the original x-ray films which will be returned 
in due course. The Editor is anxious to emphasise this point. The quality of reproduction 
can often be greatly improved if authors will be good enough to submit x-ray films as 
well as reduced prints. Photographs, drawings, radiographic prints and films, should be 
numbered and clearly marked with the name of the author. Legends should be furnished 
in separate lists and not put on the back of the originals. Each figure should be referred 
to in the text. 

References to medical literature should be recorded in the text with the name of the 
author and the year of publication in brackets. At the end of the article the list of 
references should be arranged alphabetically, each item including name of author, year 
of publication, title of article, Journal, number of volume, and page reference, thus: 
GALLIE, W. E. (1948): Recurrent Dislocation of the Shoulder. Journal of Bone and 
Joint Surgery, 30-B, 6. 

The names of Journals should be given in full; the ‘‘ World List ’ of abbreviations 
is not used. Every bibliography and list of references will be checked by the Editor, 
but much delay will be avoided if authors would be good enough to pay careful 
attention to accuracy. 
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